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To the Courteous RE ADERS, Health. 


applaud that which is good, and paſs over with filence 

that which is not hurtful, without ſcoffing at the Work, or 
defiding the Author z and who having ſome Skill, are deſirous of 
more Knowledg in the Art of Navigation, and other. Mathematical 
Stadies; To youl commit the cenſuring of my Work, and heartily 
wiſh you the Profic of my Labours ; knowing that the Wiſe will ra - 
ther wink at ſmall Faults, then raſhly prove that which may pro= 
fic others, not pleaſure themſelves : And though (as Iiay) the cu- 
rious and expert Mariners find nothing herein contained, which 
may ſatisfie their ExpeCttation, yer I hope they willjudge favoura- 
bly of my Intentions, and with patience paſs it over for affetion 
to the Art itſelf, wiſhing charitably that my Skill were anſwerable 
to my Will. As for the meaner Sort, whoſe Experience have not 
been fitted with Arts rudimenc, nor, their Judgment fined with 
demonſtrative liluſtrations in the Adathematical Scicuces, but only 
arenow (as it were) ſetting themſelves with willing Minds to 
learn what. before they wanted: I make no queſtion, bur as by 
theſe following Tables and Propoſitions they may reap Profit; o 
. accordingly, in yielding friendly Cenſures upon meand my Work, 
they ſhall anſwer my ExpeCtation with full recompence of my paf- 
ſed Labours. So intreating the courteous Readers to do me that Fa- 
vour as to Correct what they ſhall find amiſs, either in the Prin- 
ter's Over-ſight, or of my own Errour; I ſhall not only endeavour 
the mending of them m the next /wpreſſion, but be very thankful 
- for them, when art any rime they ſhall give me notice thereof, 
reſting withal, 


(;$ and indifferentREADERS, you who areready to 
e 


 Yourobliged Friend, 
FOHN TAP. 
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'To the Ingenious SE A-MA = 


- 
y 


His Book needs no Commendations, htving for a long 
. Hime paſt ſo currantly through the hands of moſt Men. 
1.:deed it is a Compendium \ if well underſtood) of the whole 
Art of Navigation : But its chiefeſt Excellency conſiſts in the 
Altronomical pay? thereof' , the Tables whereof are ſo plain 
and full, and well ordered, that there never were the like in any 
Book, And though theſe Tables are ſubject to grow old, and 
wear out of date , yet ſuch hath been the good fortune of the 
Book, and the care of the Stationer , that the quick ſale of the 


. Book hathenconraged him {ill to. renew the Tables 3 for this 


means, the Book hath not only been preſerved in its firſt Ex- 
cellency and Exattneſs, but hath from time to time recetved the 


Friendly Additions of Mr, Henry Bond, an Antient Profeſ: 


ſer of theſe Arts. And whereas the Reviſal thereof hath late- 
ty fallen into my hands , finding the Book to be of ſogreat aſe, 
and ſoagreable to wy Genius, 1 have been the more careful ts 
make ſuch. Additions and Correttions, as will (Thope) be for 
the Advancement of the Buok, and the Advantage of the Buyer : 
So wiſhing all Proſperity to attend your Sails, Ireſt 


Tonrs, 


” HENRY PHILLIPPEs. 


Phtlonauticus, 


"* 


ADVERTISEMENT. 


AT Gerry-Garden on Rotherith-Wall, are Taught theſe Mathematical Sciences, 
viz. Arithmetich, Geometry, Algebra, Trigonometry , Navigation , Dyailing, 
ronomy, Surveying, Gauging, Fertification, Gunnery ; the uſe of the Globes ; alſo 
other Metbematical Inſtruments ; likewiſe the ProjeRtion of the Sphere on any 
Circle, @c. with other parts of the Ma:hematicks, and Merchants Accompts. 


By ?A MES ATKINSON. 
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Certain Definitions meet to be underſtood of thoſe that 
will prattiſe Navigation. 


Sphere or Globe, 18a round Figure made by the turning of 
halfa Circle, till it end whereit began to be moved; ora 


maſly Body incloſed with one Platform or Surface ; in the 
middle whereof is a Prick, from which all Lines drawn to the Sur- 


face are equal, EO - 
Centre, isthe Point or Prici, in the middle of a Sphere, Glebe, 


or other Circles, | 

Diameter, is a right Line drawn through the Centre tothe Cir- 
cumference or Surface of a Sphere or Circle to each end thereof, 

Circamference, is a round Circle equally diſtant on all ſides from 
the Centre thereof, | 

Sarface, or Superficies, is the upper part of any thing. 

A Degree, isthe 360 part of the Circurmference of any Circle. 

A Minate, is the 60'part ofa Degree, being underſtood of Meaſure; 
But in Time, a Minute is the 60 partof an Hour, or the fourth part 
ofa Degree; 15 Deg. anſwering to an Hour, and 4 Min. to a Degree. 

. The Pole, isa Point or Prick imagined in the Heavens, whereof 
thereare two ; the North Pole being a Centre to a Circle deſcribed, 
by the Motion of the North Star, or the tail of the Little Bear ; 
from which Point aforeſaid, is a Linz imagined to paſs throngh the 
Centre of the Earth, and paſſing direQly to the oppoſit part of the 
Heavens, ſhewing the South Pole. 
| The Equino&ial, is agreat Circle imagined inthe Heavens, alſo 

dividing the Heavens into two equal parts, and lying juſt in the 
middle betwixt the two Poles, being in Compaſs from Weſt to Eaſt, 
360 Degrees; every Degree thereof on the Terreſtrial Globe, va-- 
- lying 20 Exgliſb Leagues, or 60 Miles. 

The Meridian is a great Circle, dividing the Equinoctial at right 
Angles into two equal parts, paſſing alſo through both the Poles, and 
the Zenith,to which Circle the Sun coming twice every 24 hours ma- 
keth the middle of the: Day, and middle of the Night ; every place 


hath a ſeveral Meridian; bur they all meer in the Poles of the World. 
IF” » £Lenut b, | 


o 
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Zenith, is a Point or Prick in the Heavens right over our Heads, 
-go Degrees from the Horizon, as the Pole is go Degrees from the 
Equinodtial. . 

Nadir is a Point or Prick in the Heavens under our Feet, oppe- 
ſite to the Zenith, 

Herizos is a great Circle dividing that part of the Heavens which 
we ſer from the ather part we ſee not. | "INE 

Azimnth is 2 great Circle croiſing the Horizon at right Angles, as 

' the Meridians do theEquinoctial,beingas many as the Meridians,and 
as theMeridians concur and meet together in the Poles ofthe World, 
ſo dothe Azimnths meet in theZenith,which is thePole of the Horizon, 

Parallcls,areLines or Circles equally diſtant in all parts one from a- 
nother,as all Circles of Eaft and Weſt are Parallel to the Equinodtial. 

 Almicanters, are Circles parallel to the Horizon, being alſo Cir- 
cles of Altitude or Elevation, being that the Altitude of the Sun, 
Moon, or Stars above the Horizon are deſcribed thereby : Which 
Almicanters. do croſs the Azimnths, as the Parallels or Circles of - 
Eaſt or Weſt do croſs the Meridians. 

The Tropicks are two lefler Circles, parallel to the EquinoCtial, 
limiting the bounds of the Zodiack, or the greateſt Declination of 
the Sun on each ſide of the EquinoCtial. The Tropick of Cancer 
Northward, the Tropick of Capricorn Southward, whoſe diſtance 
from the EquinoCtial are in theſe times, according to the beſt Ob- 
ſervations, 23 Deg. and 36 Min. 

'The Zodiack is a great Circle, croſſing the Equinottial in two op= 
poſite places thereof, and ſwerving byas-wiſe therefrom, towards 
either of the Poles, touching the Trepick of Cancer on the North part, 
and the Trepick of Copricorn on the South part thereof. In the Zo- 
diackarer2Signs, viz. Aries ,Taxras 5, Gemini yr, Cancer 93, Leo 51, 
V:rgo np, Northern Signs; Libra 2-, Scorpio m, Sagitarins 7, Capri- 
corn yp, Aquarius zz, Piſces X, Southern Signs; every Sign being 
30Deg. in length, and 12 in breadth: Through which Signs the 
Sun paſſing deſcribeth a Year,and the Moon paſſing likewiſe through 

*the ſame maketh a Month: The x2 Degrees that the Zodrack hath 
in breadth, are allowed for the Latitude of the Planets. 

Ecliprick is a Circle lying juſt in themiddle of the Zodiach, out of 
which the Sun never goerh z- but the Moon, and other Planets, are 
ſometimes on the one fide, and fornerimes on the other ſide thereof. 

The Head and Tay of the Dragon, are two oppoſit Points in the. 
Ecliptick- Line of the Zodiack, which goeth backwards through - 

| | | the 
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The Sea-mans Kalendar: i © 
the 12 Signs in 19 Years; and when irhappenerh that the Sun and 
Moon are in Conjuntion or Oppoſition in that place af the Ecliprick, 
where the Head or Tail of th! Dragon is, then is the Sun or Moon 
Eclipſed : Each of the other Planers alſo have tieir proper Dragons 
Head and Tail; but this of the Moon is moſt notable in regard of 
the Eclipſes. DOE | | 

The Polar Circles are two little Circles diſtant from the Poles of 

. the World, ſo much as the greateſt Declination of the Zodiack 
from theEquinoCtial;in weh PolarCirctes are thePoles of theZodiack. 

The one of theſe Circles being about the NorthPole, is called the 

Artick Circle ; the other being about the Sonth Pole, is called the 

Antartick, Circle. Some fay theſe two Circles incloſe all thoſe 

. Stars which neither riſe nor ſet in any Laticude, but are always 
above the Horizon, which cither of the ſaid Poles are raiſed. 

The Cotwres are two great Circles paſſing through both the Poles, 
croſſing one another in the ſaid Poles at right Angles, and dividing 
the Equinottial and the Zodiack into 4 equal parts,making thereby 
the 4 Seaſons of the Year : The one Colure paſſing throngh the 
Equinoftial Poinss of Aries and Libra, ſheweth the beginning of the 
Spring-time and Autumn, at which two times the Days and Nights . 
be equal; the other Colure paſſing through the Two Tropical Points 
of Cancer and Capricorn, ſheweth the beginning of Summer and 
Winter ; attwo which times the Days are longeſt and ſhorteſt. 

Altitude inthe Heavens, is the height of any thing dove the - 
Horizon towards the Zenith. ? | 

Latitude, is the wideneſs and diſtance of the Planets or Stars 
from the Ecliptick, either Northward or Southward. Alſo Lat» 
tude is the diſtance of the Zenith of any place from the EquinoCtial 
towards either of the Poles, which is always equal to the height of 
the Pole of the ſame place. 

Longitxae, is length, and in the Heavens it is underſtood the di- 
ſtance of any Star or Planet from the beginning of Ares, to the 
place of the faid Planet or Star; or from the beginning of any 
Sign to a Certain other part of Degree of the ſame: Otherwiſe 
Longitude in the Earth, is the diſtance of the Meridian of any place - 
from the Meridian which paſſeth over the iſles of Azores, where 
the beginning of Longitude is ſaid ro be. Longitzde is counted upon 
the EquinoCQtial, and Laritwade upon the Meridian, 

Declination is a declining or diſtance of the Sun, Moon, or Stars 
from the Equinoftial, and 18 aid to be North or South, according 
tothe Pole roward which it leaneth, | Am-. 
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Amplitude is the diſtance of the rifing and ſetting of theSun. Moon, 
or Stars;from the true E.or W. Points of the Compaſs on the Horizon, 

[Aſcenſion is the riſing of any Star, or of any parts of the Ecliptick 
above the Horizon. R:ght Aſcenſion is the Number of the Degrees 
and Minutes of the EquinoCtial, which cometh tothe Meridian 
with the Sun, Moon, Star, or any part of the Ecliptick, 

Oblique Aſcenſion is the number ofthe Degrees of the EquinoGtial, 
Which'cometh to the Horizon with any Star, or any portion of the 
Ecliptick ; in which ſort is Oblique Deſcenſion allo. es 

Aſcenſional Difference is only the Remainer, the one being ſub - 
tracted or taken from the other, = 

The Golden Number or Prime, is the time of 19 Years; in which 
- time the Sun and Moon make all the variety of their ConjunQions, | 
Oppoſitions, and other Aſpects. | p- 

Epattis the 11 Days and $ Hours, which are added to the Year 
of the Moon, being 354 Days, to make it equal with the Year of 
the Sun, which conſiſtethof 365 Daysz. By the Prime is found out 
. the Epett, and by the Epatt rhe age of the'Moon. A pr 
— —_ The Circle of the Senis the number of 28, be- 

The Sans Cir-| cauſe that in 28 Years all the, variety of Pomini- 
cle aud Dominr. cl or SundayLetters and Leap-years areexpired, 
cal Letter. being that at the 29th Year the Circle doth be- 


_— 


'11GF, x5/C gin again: The uſe of which number is to find our 
2p 168 | the Deminical Letter for any Year paſt,preſent, or 
1D 19/AG | fo come: Where note, that there is hut ſeven Ler- 
4 PP | ' a ters which ſerve for Sunday Letters,(viz.) A.B,C, 
D,E,F,G.And albeit that in the days of the Week 
25!/D | they proceed according to their natural Order 
ofthe Alphabet, yet in the Years they go back- 
wards: Asif G were for one Year, Fthall be for 
the next ; and when itis Leap-Year, (which is 
1B | 24F | Every fourth Year) then is there two Letters for 
11A | 256D the Year, the firſt ſerving from the firſt of fans - 
:2G | 25C* | 79 till St. Afatthias's Day, which is then the 
r3FE | 27B | 25th of Februxry, and then-the other Letier 
14D | 28:3 | Fakes place, and ſerves till the Year's end. 
| F * Wy | ' To find which Number of the Sun s Circle, and 
| ' conſequently the Dominical Letter for the Year 
Propoled: lo tne 1Earofour Lord addy, that total divide by 28, and. 
that which remains 1s theCirele of theSyn for thatYear.Then to know 
the Domin, Letter;Note that thez8 Year the Domin, Letter is A,and 


5/BA | x9/E 


6G | 20 
7F |) 21CB 
SE | 22/A 
9 DC 23G 


__ 


is the thizd from the Ligne theteſdre-the\firſt to begin withal again, 
is & F, betaule it is another Leap-year :/ And? fo counting the 7 Letters 
backwards, and every fourth Year countingtwo Letters 3 that Letter yp- 
an Which the Number of the Swuvs Girls nth, (hall he = Oe Letter 


TIN propoled. wv 
— for Exennle. - 


1h the Vocoprepeled be 1677zadd:9 . aonbodt 7 it : viaken 1686 5 oa 
being divided by-28, the Remainder is 6, the' Circle of the Sun :; Them 
counting 6: Letters backward, accarding to oxder, till 1 have counted fix 
places, beginning with G F, thus, 2 &F, 2, 3 D,4C,5BA,&c. 1 
tind che trxelhi-place'ends upon-G, : which conclude: to. be the Dominical 
Lettes.Qr the Year aſoarſaih. And ies the firſt aliex Leap-year- | 

And herevt is cobie noted; that the Frame and Pominical Letter changes: 
the fiſt day of Faxnarys aps) 9”. "ad of Morob. 

0. fond out t 
TX the Year of our Lord by:19% vgs to that wich Et "hg 
the Diviſion.add E The Paolo is the Prime nurmber for that year. 
"M8 

1'waild tnwthe Prten lots Near 1699 Divide 1677. by 19; and” 
you ſhall have-in the:Quadewt $8,and' after che Divilion zhere reſis 5, utt- 
to whicbif on add Ty it wakes. 64 which is the Prize for that year Oy 

| ' .\Fo find owt the Epatt. _. | 

=T DDico the Epatt of the: year paſt 64am pab 39; [take J 

A way 30 3-and thefRraductiigane:Egadt.for allahet Year : But 
otberwiſey:xehicliiis be batter; way 5 :2:PlaF&s-Wponyc 
Hard, ; whial'for:Examples:detbbethe 3  your-Fingers,andl}-: 
call-or. name. the firſt Joint ro; IT 20,; the .chizd 303 | 
cquue the Prime number,upon.the 2 Joints aforeſaid,. _ ngS 41 
kat until you ohae2e them; i0f: the\Gaid Bain F\be 

qe pple ns obs oe OY 

ne Ot-10- Ba has that he the E-] #24 » 


Join wah ee 
Nt Lear © Li: 30,» take away! 30,” and: the Re-| 9195 
river eianboZpod + if,ivbe-ja630, then is che-pat equal to theſ, 512 


= Fs Frame ; j 
Year 677% the Prime is, andAmagioing, the-Hrft Joint of 
my Finger to be 10, theiſecand 20, tbaghied/207 i ods upanthe[14/c 
thaee Jois'6&;. he Prime: Nimbrr; da the.-firſt > Jing 1] 
toll», -onthedecond2y » Aging: quieres they 
Fg veces 6 wh "ay A Fen ar Ye 

int g03;4 j al 16 Tisla 
6;.equal-to the Piime. ——_— | ; Fo: 
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LOB ALLY 812 . .* Toknowthe Moon's Age; 

A DD to the day of the Month, the Epa&t'; and ſo many days more, 
asare Months from March, to the Mouth you are in, including 
both Months, and if they come not to-30, ſo much is the Moon?®s Age ; 

But it they paſs 30, take away. 30, and the Overplus is the Moon's Age. 
This is when the Month hath $4 days; but if the Month hath but 36 
days, you muſt:take away but 29, and the reſt is the Age aforeſaid ;; for in 
thoſe Months that have 31 days, the Conunction is the: 30th day of her 
Age ; and thoſe Months that have but 3o days, the ConjunGtion is the 2g9rb 
day of -her Age. . For Example. - ne, 
The firſt of January, 1677. I defire to: know: the Ape. of the Moon: 
becauſe the Ep4&ichangeth not till-the firſt of Afarch, I add the Epalt of - 
the Year before,” which'is 25," and: the day of -the Month | 2> together, 
which makes'26 3 then January being the 11th Month-from March, ad- 
ded thereunto, makes 37 3 taking 30,there remains 7, which is the Age 
of the Moon, the ſaid firſt of January, 1677; CESS de 


A Declaration of the. following Inſtrument, for the Tides. 

þ tam Inftiument-gives you a plain and eaſy Order” for the' ſhifting of 
. & the Sun and Moen for every day of her Age; /and allo it is a ready” 
and moſt neceffary reckoning of- the Tides, whereby alſo is ſhewn the 
common Order, to bring thereby the 32 Points: of the Mariners Compaſs 
to the 24 Hours of the Day and:Night; 'which are the fiiſt-Rudiments to 
be learnedof ayoung Scholar, or. Apprentice in Navigation.” © /- ' ... -.. 

Firſt; here'is;the Mariners Cottipaſs,” with 'the XXXIl-Points:thereof 
plainly fer:dowh,' the'Names' being printed upon each ſeveral Point; which 
mult be perfectly learned without) Book; then is there in the uttermoſt 
Edg a Citcle divided into 24 parts, which ſignify 24 Hours of the Day 
and Night ; where you may {ce that-twelve « Clock at Night is juſt upon ' 
the. North Point of the Compaſs, -twelve at Noon upon the South Point © 
of the Compaſs! At fix'a Clock fri the Morning upon the Eaſt; and at fix' 
at'Night upow' the Welt Point of the Compaſs3 and ſoforthe other Points | 
of the Compaſs agrecing with the'octher'Hours, every Point of the Com- 
paſs inakes 3. of an Hourz as you \may ſee-North and by Eaſt is upon 
3. of -an Hour paſt twelve, Nortly North-eaſt one Hour arid 3; North-caſi 
nd by North'two Hours and 4; and ſobf thereſt, 1 en 
* Alſo tothe Centre of the-Compals is fixed'a moveable .Circley'itq turn ' 
round about tht faid Compits,; the uttermoſt Edg whereof moving cloſe! 
within'the Circle of Hours, is dwided info 29 equal Parts and @ half, fig- 
nifying the days of the Moon's Age, which x0 pan in [nana 
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cal Figures from the firſt day of her Age, to her ConjunQiion or meeting 
again with the Sun, at which place of her ConjunGiion is left a lictle In- 
dex, or Shewer, to direct you to the Hours and Points of the Compals : 
Which Index alſo ſhews how much the Sun and Moon are aſunder, every 
day of her Age, by telling the Points of. the Compals betwixt the Num- 
ber of the Moon's Age inthe faid-moveable Circle, and the Index thereof, 
accounting for eyery Point 11 Degrees and + ; Orclſe the Number of the 
Hours contained in the uttermolt Circle betwixt the ſaid Number of the 
Moon's Age, 'and the Index, accounting every Hour for 1 5 deg. ſhews 
the Degrees of diſtance betwixt the Sun and the Moon. g 

Naw for tor keep reckoning of the Tides-thereby, you muſt know by 
the Table hereafter ſer for thar purpoſe, how it flows ; that's to ſay;,Whar 
Moon makes full Seazor High-water at that. place where you wpuld know 
the.cifme of the Tide or High-water for the day propoſed; Whi:h-known) 
you:muſt alſo by the former Propoſitions, or elſe by the Kalendar fol- 
lowing, know-the Moon's Age; then ſeeking out the Number. of the: 
Moon's Age.in the moveable Circle, place the ſaid Number of the' Moon's * 
. Age-upon the Point of the Compaſs, which makes full Sea upon _the-i 

Change-day ac.your Place deſired ; and faying it there, the. Index/whigty,; 
is in the ſaid} moveable Circle, points you direaly to the Poinit of the : 
Gorpaſs that the Sun is upon, when it ſhall be High-water on the fore- 
ſaid day in the defired Place; and alſo in the uttermolt fixed Circle, -it 
ſhews'the.Hour of the day which you deſire. {--þ 

Suppoſe the Moori. to be ſeven days old, I would know how- much 
the Sun'and. Moon are afunder.,/-/I ſeek in the moveable. Circle” far the 
Moon's Age, which being 7, I place 7 upon the North Point of the 
Compaſls, ahd the Index ſhews the Eaſt and by North, and + to the- 
Eaſtward, which is 9-Points and + ; that multiplied by 11 +, the Number 
of Degrees that belong to a Point of the Compaſs, makes 87 Degrees - 
32 Minutes for the diſtance betwixt the Sun and Moon, and in Hours it 
thews 54, which multiplied by 15; yields the like, being very near + of 
the Zoduck. £ £ 

Then for the Tides at London-Bridg, it flows South-weſt and North- 
eaſt, or is High-water at three a Clock on the Change-day ; therefore when 
the Moon is 7 days old, I place 7 the Moow's Age upon the Point South- - 
weſt, or 3 a Clock, and ſtaying the moveable Rundle there, I fee that the 
Index ſhews almoſt-North- weſty- which ! is 40/Minutes: neareſt -hind;7'or 
near 3 quarters of an Hour paſt 8 a Clock, at which 'tirhe ſhall be-High- - 
water at London-Bridg, the Moon being 7 days old. : 

: SS. Azain, 


- - ? - 
L 


Again, at Harwich, where it flows. 'South and by Eaſt, the Moon 
being 10 days ald, . I lay 19: (the, Moon's, Age) apon- that Point of 
the Compaſs South. and. by. Eaft, and: then. the Index ſhews the [Point 
Weſt North- weft of. the, Qompabs, ;and| in the,Cixcle of| Hours one third 
part;of; an;blous pafi.7s ; whichi is the;rimg: of Full /Sra-ati Harmich,. the 


Moon bring/29,days old, - 
. "-- But 
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go t if. you want. A ira or ang 0. to wow the» Account Fo , of 
the Tides, . yaw may do it by memory, multiplying the Moon's Age by 
and divide Þe Produtt by 5 3. and for the rg 54-4 add for every + 
nit which remains upon your Diviſion 12 Minutes, - that Total add to the * 
Tour Mat i rpakes full-Sea on upon the Change-day, the Produc ſhall 
be your deliced Number. {4 | | ——— 
As in the former Example, the Moon. 7 days old, and the High-water 
at London. on- the Change day at 3 of the Clock 3- I muktiply-7 .Cthe 
Moon's Age) by 4, it makes 28, that divided by 5, the Quotient is 5, 
and 3 remains upon the Divition, which 3 being fo. many times 12 
Min. makes 36 Mio. which added to 5. in the Quotient, makes 5 Hours 
36 Mig. that added to 3 the Hour of full-Sea upon the Changeday,. 
makes $ of the Clock, and 36 Min.-as aforeſaid. Sher WHO 


- _ 


o 
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An exatt _ for the Tides, 


"FOW neceſlary (nay of what neceſlity) the true Account of the 
KL Tides are, every. Man that takes a Charge (atleaſt he that takes, 
care of his Charge) doth very, well know-; and yet no one thing (by. 
moſt Men) more groſly ſlubber?d over than. this 3 {for there is only a 
general Rule uſed, as if all. Places were under the North-Pole,: whexe the. 
EquinoRial is. the Horizon, and that the Depaxture of the Moon from the. 
Sun were at.all. times equal; in both which reſpects the Rule is moſt 
groſly abuſed ;, for in Noxth Latitude 51 Degrees 30 Minutes, the Moon. 
being ih Cazcer, and. having 5.DNegrecs North Latitude, it is 30 Minutes. 
paſt 10 of the Clock, before the: will be South-eaſt, and at. 30. 
Minutes paſt 1 of the Clock, the Moon will be South-weſt ; and for- 
any - Point nearer, to the -Eafi or Weſt, . the Error will be greater. 
Alb, if itbe in 30, or 40 Degrees of Latitude, the Error will be far 


5 The miſ<account of- which-time from a_ High-water, may caſt away 
Ship and Goods, in-going into Harbour where Water is ſcarce, whete it- 
is. to be. looked: unto and reſpected, To correct this Error, © wilt- 
1 propound- a: very exatt, ealy, and: ſpeedy way to account” the. 
Firſt, You muſt underſtand, that in obſerving:the Tides, the beft way. 
is to go by the time of the day ſhewed by the Inſtrument, and not by the 
Moon's being upon ſach'a:Pbintcof \ the Compaſs: My meaning is thus 
T:he'Edble ſhows & is Highetidoat London; the Moda being foath-wgÞ 


- ”, 
1.4 
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arid this by the Inftrumetit is at 3 a Clock” on the day of the new or full 
Moon. - Now it is true, it is always High-tide at LZondom at*3' of the 
Clock on the day of the new or full Moon : But if you fhall obſerve the 
Moon in the Heavens by your Compaſs, you ſhall find, that the Moon. is 
-notalways South-welt at 3 of the Clock upon the day of the new and 


full Moon... ; Ee NL 
2s | For Example. 

At 'the New Moons in Fane, and the Full Moons in December, 
the Moon is- about the ' Tropick of Cancer, and then in the La- - - 
titude of London, ſhe is South-weſt at 3 quarters of an hour -paſt 
one. of the Clock, but it is not High-tide till three. of: the Clock, 
Sag the Moon will þe Weſt 'South-weſt, which "is two Points: 

ar. ; ER 

Alfo, *tis very neceffary to obſerve the. difference which is between- - 
the Neap-Tides, when the Moon is in the quarters, and the Spring-- - 
Tides at - the new and full Moon. For the Neap-Tides - will be an 
Hour and ſomewhat more ſooner than the Intirament doth ſhew: 


$©/ B44, & © For Example. NY Ed ns 
- The - Moon being in the firſt Quarter, the Infirument ſhews 


that-it"is High-Tide at London, at 9 of the Clock: But: it you 
obſerye the time' of the Tide, you ſhall find that it is High-tide 
before. '$. of the . Clock. | The like difference (I believe) is in o-- 
ther ' Places. Therefore to know the . true time, of the Tide, you 
muſt” ſfubrra& ſome Minutes from' the time ſhewed by the Inſtru- 
on EY "to the Age of the Moon, as is fhewed by this little 
[The Moon's Age... _H.M, For Example. 
I 14 16 29 OO] The Moon being 5-Days old, it is 
-c-1.3 - 17:28 O5| High-Tide at' Londoz by the. Inftrument. 
1:27 IO at. 7: a. Clock 3 -but/you .muſt | by this 
2 
2 


20] Table -ſabtrat 30 Minutes from this 
30] cirne, and fo the true time of the Tide 
145] at London is at 6 of the Clock and 3o 


Tvers :Writersabave >dilagretd- concerning / the Planetary: Hours; . 
ſome making the Hours of the Planets equal with the Hours 
| | of 


® 
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The Four white Quins within « 
utmoſt Circle to be cut out, and then the | 
Figure to be placed upon the Compaſs 
on hs former Leaf. 
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of the Clocks, and fo continuing-their;Regiment- orderly with -the 
other common "Hours ; ſome again, beginning” the aid Planetary Hour 
at Noon, ſome at Midnight, and ſome again at Sun-riling : which in- 
deed for the time 'of the beginning of .the Accompt, is __ for the 
differerice'of the Equality and Inequality; between! the Planetary Hours, 
and the comraon hours of. the' Clock,, | Gemma Friſius, agreeing with 
the belt Aſtronomers, faith, Phat as ;the-Days, and Nights do increaſe or 
decreaſe, ſo mult the Plahetaty ;hours ;beiloager or ſhorter accordingly ; 
nevertheleſs, ſo that there ſhould be 24 Planetary hours in the Day and 
Night, . as well as of other Hours: But that if the Day conſiſt of more 
than'1z flours, they. proportion®'y, the Planetary, Hours -ta-confiti of 
more {than 60 Min. , Andif "the Day be Jeiq> chan 42; Hours, then the 
Planetary Hours are to be les than. 60 Min; - and if the Day be juli 12 
Hours, then the Planetary Hours are equal to the Hours of the Clocks, 
and not otherwiſe. The like is. to be underſtood in the Nights, and to 
make an Equality of the Planetary Hours to them of the Clocks, being 
that how. loyg  ſoeyer the Day is, yet there! mult be (but 12 Planerary 
Hours 3 and how” ſhort foeyer the Day is, there miſk'(neyerthele(s), be 
\ 12 Planetary Hours, which are ſometimes greater, and ſometimes leis 
than the common'Hours of the Clock, which always confift juſt of 60 
Minutes : Therefore if you divide the Day into 12 equal Parts, one of 
cheſe Parts ſhall be the quantity of a Planetary Hour, which you may do 
chus 3; Multiply the Hours of the, Day into Minutes by 60, and if there. be 
any odd Mipates; add them to the Produe,, the Total being divided: by 
12, the Quotient ſhews the nuthber of Minntes contained in an unequal 
efron,” > of! WI07 þ IRONY e302. IE 
And again, if at any Hour of the Day or Night, you know not what 
Planetary Hour it is, that is to fay, how many Planets ruled ſince the 
beginning of the Day or Night propoſed, multiply * the Number of 
the Hours paſt, from Sun riſing by 60, and divide the Product by the 
number of the Minutes contained in anunequal or Planetary Hour, the 
Quotient will ſhew' you , bow many.Hours .and\ Minutes of the Planets 
are paſt from $un-riſing (if it be in the Day) or -from Sun-ſetting, (if 
it be in the Nightz) which known, enter the Table following, to know 
what Planet rules 'that' Day? arid Hour propofed, looking for the Hour 
defired in that Colon, right under the Day propoſed : . Thoſe 
Planets which are Govettours of the'faid Hqurs tt» the Day-time, being 


placed on the ſide next the left Hand, and the Governours of the'Night 
= | * Exanple, 


- next on the right Hand. * 
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& Primis, from Cape Cleer to 


, : TIN-s OY Cp” 
LY d Gy & M 
TYSLEY, i eb .* 


: 3 | ing, Swidey, at 9 of the Clock 
'& | in the Morning, 1 would know 


-07 TTY |. what, Planet rules : Firſt, in 

Jon Foes |.the following Kalendar, 1 find 

| that the 27tb of day, the Day 
being 16 Hours long ; there- 
fore I multiply 16 Hours by 
7160. Minutes,. and the Produd 
© "Jis.. 960... Thaz divided by 12, 

brings in the. Quotient 80 Mie 
nutes, . for the length of the 
[Planetary Hour at that time, 
Tthen from four of the Clock, 
(the ;time ,of the Sun's Riſing) 
till nine. a Clock, the Hour pro- 
.. | poſed, 15..5 Hours, which mul- 
©} tiplied by 60, brings 300, that 
etary Hour,) brings in the Quo-+ 
tierit 3 Hours, and there remains upon the Divition 4+ Parts, that is, 
thyce Quarters of a Playetary Hour more; $9 I conclude, that at nine 
of che'Plogk, thice Planets have. paſt, theix Regiment, and_the fourth 
hathraledthree Quarters of his Hour +. Therefore under. the Title Sunday 


in the top of 'the Table; Flook for 4 towards the Foot of the faid Table, 
againſt which on the Jeft-hand js placed. Luna 4 therefore 1 fay, that the 
17th of May, being Sunday, at 9-of the Clock in the Morning, Luna {hall 
have reigned three quarters of. her Hopr... , % | 
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A Rutter for the Courſes Yound about Treland, from Cape 
to Cape, and what Tide it makes jn every Harbour, and how- 
many Leagues it is from Harbour to Herbour,  _ 

the 24/an-bead's * ues, and liet! 

' Welt and by NE Ea and NY, 4 HR a Mena 
- North- weſt about 3 Leagues from e-Cleer, called Crook: Haven; 

and it floweth there Eaſt North-eaſt, and Weſt South-weſt 3 you mult 

go Welt to enter into it. 


From 
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how the io the Dorſeys, | is. 7, Leagues, and lieth Weſt 
North-weſt, 2a outh-eaſt, 

Beer-haven lieth oc the. Miſon-bwad, North North-welt 3 Leagnes 
and a half: You muſt go North-welt into the Haven 3 it floweth' Faſt 
North-eaſt, and Welt South-weſt ; If you will- anchor between Dor ſcys 
and the Main- land, you muli gp aboard the Iland, for the Ealtlide is 
not ſound. 

Without the Cape Dorſey lie 3 great Rocks ; ; the W eftermoſt iscalled 

' the Bull, the middlemoſi the Cow, the other the Calf : They be ſound, 
and you may go within them, or elſe between them, for there is no 
danger, but what you may ſee. 

p r/eys and Blackey,lie Noth and. by Weltand South.and by Eaſt, and 
there is betwixt them. 2 2 Leagues 3 the Shellogks are 3. great Rocks lying 
between both,: and it loweth North-caſt, and South-well, ” | 

__ eaſt off the great Shellocks, at 2 Leagues off you ſhall find the 

try of the Iſland Yalentsa, you mult run Eaſt South-caft to enter in, it 
Goweth Eaſi North-eaſt.z you muſt borxow of the Iſland to enter in, for 
che Point. on the Eafi-fide is long... 

North Northecafi of the great Shellocks 6 Leaguesoff,you ſhall find the 
Haven of. the entry, which'is a good Road: It floweth Eaſt North-caſt, 

North-cak by North off the great Shellocks,7 Leagues,you ſhall find the 
Haven of Dingle, and without the Haven is a Rock called the Crow, which 
is ſound on both ſides: The Rock doth not cover but on a Spring-tide 3 
you muſt run Noxth-welt and by. Weſt i intq. the Haven, it floweth Eaſt 

Pa an Wet Sonbowef.. Begenny, lieth South and by Eaſt" and 

y y and 
North and by Weſt 5 Leagues; and when you are paſſed into the Sound * . 

of | Begenny, you muſt lie Eaſt and by Nath into the Road againſt a Red 
which is on the South ſide. | 

" South-eaſt of the Sound of Blakey, at 6Leagnes off, , you ſhall find -a 

-Harhqur named Begenny, . which is to the North-eat of Valence -| 
i {aid Haven hathtwo Entries, b but the Weſt fide. is the'beſt: You muſt, 
take great heed of a funk Rock that is on the Iſland fide, which-you maſt, 
leave on your Larboard fide going in,, and i it loweth Eaſt North-caſh, and 

| ood, < at  $ound..« + Blakey lieth: South-cat and 
cnet xun A: very. ſnoog Tile, A5/Well of tho! 
{2643 bas 187] 160! 


_ to POETS 3:Loagues> ind if; A. 


C7” -welt ineo-it ; It floweth, | 
Sons inco it on Rs. 
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Athets is a very high'Hill-to' the Eaſt ward of Smirvicks *which is called 
Siabranden, they that come from the Weſtwards ſhall ſee that Hill firſt 
before any other Land ;"-go from Smirrick-Eaft North-eaft, and you ſhall 
go with Zupis- Head, which makethentry of the River of Limerick, on 
the North-lide : There i is from oneto the other 10 Leagues. 

_ Smirrick and 'the- Haven of Limerick lie North-eaſt and South-weſt, 
9 Leagues aſunder, and there is within the Bay ſome Iſlands'called che 
Hog | 
Fs Luis- Head to the Seatrick, is '7 Leagues, they lie Eaſt North- 
eaſt, and Weſt South-weſt 3 and if you enter into the River, take heed of 
2 Shoal half-way between Lupis-head and-an Thnd called Seatrick, which' 
you giuſt leave on the South fide, -and'to the Eaſtward of that Wand i is a 

Road: it floweth Eaſt 'North-ea{tand Weſt South-weſt; © © -* 

From Seatrick to Qnoin is 5 Leagues; You muſt go Eaſt,” and 1 you 
ſhall find two Iſlands, they be flat Hands; go to. the Northwards hard 
aboard them, and from thence run Eaſt North-eaſt, and you ſhall find a 
Rock called the Great Beef, go hard aboard'thie Seuth-1ide 'of the faid: 
Rock called the Great Beef, A. when you are at the ſaid Rock, 'you maſt 
row South-eaſt,” and®you ſhall find: -afrother Rode called'the [ſmall Feef, 
thewgo with the'Iſland of the entry of Do#ſe ; and borrow- abvatt the 
Iſland as near as you can, foe fear of the Bank going into the Haven, and 
you mult moor at the Caſtle by your Cables, for there gorth a great e Tide, 


| 1t Howeth: Eaſt North-eaſt;-and: Weſt South-weft. 


;1:The Sound of Blackey,- -and the Hands of in, Te North North, 
eaſt, and South South-weſt ; and there- is" $5 
Predfetds he EiR (and Welt, ahd\ rinkethe' cn Cale? 
the other Iſhands : There is one ' whitch Is F naught,”-biit the Wl ane is- 
good,: and the next Sound to it is good, - which'is called'the little Sound ;/ 
but the Sound coming from the ors Is nat kt; &, b6e-thEnekt wiring to” 
the Black-fhore' fromthe Baſtispit ot ke mutt” puf the'rwo 
Parcirions\ rb» the Handy for: is af 5 Tr iy ſtandetffand that: 
thee is-ore Hlandin the Cvbrle way betwitt En Kor nt 14 inFthe entry 
of Galtoway, thathath a great'Ranny,'a League Kol the main Land,” 
If you go before the Fown of Galloway, go aboard the Black: (bore, 
and bring the Black;ſhore South-eaſt of you, theri go North/&aff;* 4nd you! 
lia fexch! the" Iſland calted\ afarton” land, and theie 'is/ between them, 
both 3- Leagues : -You aruft inot truſt to'the'Notth-fliore; for 'there' Sa 
Shoal half-way to the Black-ſhore, and the Hand of Marin '+* tiveart” 
of two-ivhire Points, which is on'the North'fide. 
- Theſaid Shoal is uporr the Weſt South-weſt fide of the fid Wand of 
Mutton, 
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Matton, a League and. @ half off, ſat low Water of- Spring -tides, then 
ſhall you ſee it dry, and it flowerh at the ſaid Iſland Eaſt North-eaſt, and 
Weſt South-weſt. 

The Sound of St. Gregory, and the Road of Galloway, lic Eaſt North- 
eaſt, and Weſt South-weſt, and there is betwixt them 8 Leagues. 

The Sound of St. Gregory, and Slyne-bead, lie South-eaſt and North- 
weſt, and the diſtance between them-is.g Leagues.. 

From Slyne-head to Ackle-head the Courſe is North, Gmewies Weſter- 
ly 12 Leagues z betwixt both lic three Iſlands before a great Bay 3 thac 
next to Ackle- bead is called. Cleer, the middlemoſt Bock, z within is a Road 
Men may anchor in 4 Fathom, the Southermoſt is called the Horſe. 

Between Ackle-head and Slyne-bead, within the Land lieth a very high 
Hill, called St. Patrich*s Hill, and may be ſeen faroff at Sea. | 

Black: rock is an Ifland which is Welt of Achle-head ; a League off the 

| Cape, and the faid- Black-rock, and the Stags lie North-calt and by 
North, and are diſtant 12 Leagues. 

From the ſaid Black-rock, ran North and by Eaſty. and you ſhall tind the 
Ifland of Eneski, and there. is between _— 2 'Leagues; | 

South South-weſt, :2 Leagues off the Stags, there,is a, Haven called 
Broad- Haven : The Stags and the Cape of Teller lie North-caſt and 
South-weſt, 'and- are diſtant 15 Leagues. _ , 

- - Betwixt the Stags and. the Cape of Tellen in the ths is the Haven of 
Mey, the Haven of Potway, the Haven of Sleigo, the Haven of Ballaſhaven, 
the'Haven of Dongal, the Haven of Kilbeg, ;and the Haven of Telley. 

The Cape of Teller ,.-and the Ifland; of Arran, lic North Northveaſt 

and South South-welt, "and-are diſtant 7 Leagues. | 

The Iſland of Ragblenbourn, and Tellen, lie-South-welt = North- LY 
and are diſtant 2 Leagues. 

The Iſland of Ragblenbourn, and the Hand of Torre, lie North North. 
ealt, and South Southweſt, and are diſtant 1 4. Leagues. 7 

To the Eaſtward of Torre, is a Cape called Hornbead, and are diſtant, 
2 Leagues : Soutli-eaſt of Horthead, isa Haven calted Sheep-Haven, it. 
floweth Eaſt and Weſt, but you ſhall have in the Bay. a good Road for” 
all Winds ; the ſaid Haven is a broad Haven, and is 2 Leagues from the 
Cape. . 

From Lougbſwilly to Sheep-Haven, Weſt South-wele weſterly, 4 Or. 5;. 
Leagues':.-The Land about! Loagbſwitl, -is the: higheſt Land -of- the whole 
North Coaſt of Ireland, and isealy to know;: by them that c come fromthe: | 
North, and fall with the Land thereabouts, -- ..-. 

Hlernhead, and the entry of: Lexghfoil,.lie: kak Nonbeaſ and Weſt 

South-weſ, and are diſtant 6 Leagues. The ; 
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The entry of Lough-foil, and the Iſlands of Eneferkoala, lie North- 
eaſt and South-weſt, and are diſtant 5 

The Iſland of Torre, and the Iſland of Enefterbould, lie Eaſt by North, 


and Weſt by South, and are diſtant 9 Leagues. 
The entry of Lough: foi -foil and Enefterbould, lie South-eaſt and North- 


weſt, and arediftant 5 Sg 

The Iſles of Eneſter and Skirris- Portruſb, lic Eaſt South-eaſt, and 
Weſt North-welt, and are diſtant 10 __ 

You muſt underſtand, that the River of Lough-fosl, lieth from Sherris- 
Portruſh, Weſt South-weſt, and Eaſt North-caſt, and there is between 
them the River of the Bawt: There is between. Partr«ſh and Lough- 
| foil,” 5 Leagues: There is in the entry of Loagin-fosl, a Sand which is 

called the T»rr, which is dangerous for any Ship of Charge: Alfo there 
- is a Channel on the Eaft fide of the Txs, hard aboard. the Shore ;, but 
you muſt have your Tide : It floweth Eaſt and by Southy and Welt and 
by North. Skerris and Portraſh, lie South and North, and are diſtant 
12 Leagues. Skerris; - Portraſh, and the Iſlands of che Ragblongs, lic 
North-eaſt and by Eaft, and South-weſt and: by: South, and are diftant | 
5 Leagues : Tt floweth in Sheryis Raſt South-eaſt, and Weſt North-weſt ; 
the Flood cometh from the Eattward. 


- Off the Raghlings is a Cape called the! Farr Foreland, and. betwixt 
chem'ibs Revgne nnd a half: The Farr Foreland' and the Knee lic South 


South-eaft;: and North. N _— and arc dicant 9 Leagues. 


The Fair Foreland and the an'in Scotland, lic Eaſt South-caſt, 
and-Weſt North-weſt, and ate diſtant 25 Leagues. 


There is betwixt the Xie and Careck-fergw, 5 
. The Point of Zoughrian, and the Iſlands of Commoras off Scotland, lie 


North and South __ muſt paſs by Ellifo, and by the Haven of Lam- 


bach, afunder 
| The Point of Longhrin and ; Copland Ifles, lie North-caſt and South- 


welt. 
"The Knee and the Rock of Maidens, lie North-eaſt and by North. 


The Knee and Elfe in Scotland, lie "North-ealt and by Eaſt, diſtant 


10 Leagues. | 
Lorzan in Scotland, and the Mould of Galve, lie South South-eaſt, and 


North North-weſt, and are diſtant 7 ates 
'The Mold bf Galve, and the Calf boy lie vouch South-eaſi, and 
North North-weſt, andare diſtant 16 Leagues | 
lie Eaſt and Weſt, 


The CoplandIiles, and the Road' of Xopok- 
and are diftant 4 Leagues : fr ihe Sun Aras = | 


Weſt North-weſt, 


The Se2-wnan' «Raiondar: | 
Mes, 'abd the Point of the Moulens, lie South Sounkicalt; and 
Nor N North-weſt, and are difiant 7 Leagues. | 

The Point of the Afonlexs, and the life of Lambay, lic South South- 

weſt, and North North-eaf, andare diftant 21 Leagues. 
and. Carlingford, lie North Nozth-weft, and South-eaf and 
are diſtant 18 Leagues, 

Lambay, and the Iſle of Dakkir, lie South South-welt, and North 
North-eatt, and are difiant 5 Leagues. 

The Banks of Wicklow begin thwart of the North of Dublin, and 
continue ta the Iſle of Twckar 3 they lie North and by Weſt, and South and 
by Eafl, and they lie in length 24 Leagues, | 

-From«the Tuskar Eaſt by South;. about. 8 Leagues; lheth a great Rock 
with many ſmall Rocks paar about, called Nzſcus + He 'that cometh 
from England, and ſaileth toward: Ireland, muſt take good heed thereof, 
eſpecially when through weſterly.or northerly Winds, he ſhall be driven to 
the Eaſtwards of the Courſe. 

Tucker and the Point of Grexore, lie Eafi and by North, and Weti and 

- by South, diſtant 2 Leagues. 

And when you are bound to the Eaftward off the Gm you muſt 
keep the Mountain'of Wexford above the low Land. and-ſo-you fhall go 
clear of all dangers betwixt you and the Shore 3 but if you cloſe the Mount 
with the low Land, you ſhall go in danger. 

Tucker and the Cape of Cornwal, :lie South-and by: Eaſt and Nor 
and by Weſt, 40 Leagues. -- - 

Tukar and the Saltees, lic Eaſe North-eaſe and Weſt South-welt, di 
ſtant 6 Leagues. 

The Selteer and Silly, lic South and North, and are diſtant 33 Leagues, 

The S#ltees and the Tower of Watnfurd, lie Eaſe and Welt, and are 
diltant 5 Leagues. 

The Town of Waterford, and the Ie of Ballecotton, lic Southland 
and by Weſt, . and \Nosth-eaſt by: Eaſt :- But: between. the' [Tower of 
Waterford and Ballecettonis a. Haven, called Fognal, :and a Sea-board off 
it, isan Gs called Capel: Iſle, and between Capel-Jfland and Ballecot- 
103 15 4 Leag 


The _—_ of W ord and Helviek rad lie Eaſc and Welt diſtant. 
. Canrtliiad vole the! Hand of Satatarom, he, Web Southweſt and 
Eaſt Noxth-eaſc, and grediſtant'p Leagues: gbes-apd a half | ED 

Ballkcotton and Cork: haves, lic !'Welt' and by South, and Eat aud by. 
"OY ————r half... -...,. -.. | ee! 
16: 
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; -;The Haven of---Xinſale: lieth'.from: the Old-bead Eaſt'2 Leagues ; 
and going in, you muſt keep Bane-Caftle open to the Weſt-land, | 
The Old-bead and Cape-Cleer, lic Weſt and by South, and Eaſt and 
by North, and are diſtant 14 Leagues. 
. ; Cape-Cleer and Silly; lie Eaſt South-eaſt, .and Weſt North-weſt, di- 
ant 50 Leagues. ; : 2, 

Two Leagues Weſt by South from Cape-Cleer lieth a high ſteep 
Rock alone in the Sea called ' Faſtney, which ſheweth at firſt ſight like a 
Say). : | 
"Ehere lieth from Faſtney a Haven called Crook: Haven, and is from it 
North-Weſt, diſtant 4 Leagues. 5... I 2 
> There js a Haven called Scoll-haven; which liethfrom-Faftney, North 
and: by Welt, diſtant 4 Leagues. 235905. .! JEM MASTER 20,5 TH 
There isa Head-land balf way betwixt the Old-head of Kinſale, and 
Baltamore, and it lieth North-weſt and by Welt s from it is a good 
Haven called Glendore, there is-a High-land to the Eaſtward, - you muſt 
ga aboard that High-land, and ſo into-the'Haven. ' There is' a ranny of 
Rocks on the Weſt-land that gocth to the 'Eaſtwatds : 'Therefore keep | 
the Eaſt-fide;: and when 'you: come in, anchor before the'Caſtle : There 
lieth Weſt North-welt: from the faid Head, a -good Haven called Caftle- 
Hlavei, 4 Leagues from it and if you come out into the Seay, and meet 
with the Stags, you muſt go-North-caſt into Caſtle-baver,” and in the 
entry there is. an Hland;: which: you maſtleave on the Eaſt ſide of you, 
and another flat Iſland, which you muſt leave on: the Weſt fide of you ; 
you may go dry at-low. water from -it- tothe Main, for itis -very nigh to 
the Weſt-Jand, but be bold on the Eaſtern Iſland, and go right with a 
Chappel that lieth - on the Eaſt-fide of the Main Land, and when you are 
thwart of the Chappel, you-ſhall'{ee: a Caſtle on the Weſt fide, and 
thwart of the Caſtle, you may enter in 12 fathom, it is ftom the Srags 
Z Leagues::and half: 6 io 95 22 bis & 62's. 6 30 £1 

 You' muſt underſtand that the Flood ſhoots from Dorſeys to the Old- 
head 'of Kinſale North North-eaſt;-arid the Ebb' ro the contrary, and 
from- the Old bead to the Tower-of- Waterford, North-eaſt and South- 
weſt, and from the Dorſeys to the Northwards, North Noxth-eaſt and 
South: Souch-weſt. - > 5) nb 0 REY PPB ROT 2s os 23 oe 

If you will go in betwixt the Caſh, and the North-head of. the 

Grounds itr Dalkie, you” muſt bring'a round [Hill -that ſtands like 'a * 
Sugar-Loaf North North-ealt,: and:.you {hall have x0 Fathom: it flow- | 
eth South-eaſt along 'the Channel; "and the Bar of Poulbeg: Thereis 3 
foot Water upon it- at low-watety: and'2 Fathoms at 'full Sea ; ' your = 
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lieth South and North, and you ſhall have in the Road of Poulbeg, 1.4. 
Foot at tow water; as + ee ee err rn TEE EIN ——— 
To fail from Dalkie to the Road of Poulbeg, you muſt keep a ſmall 


k open g:Hand- {pil length,; 9d whenyou, cp q the. Bar,” 
yr ras up Jaco the Rqad, hi The Baocos ot uy 
muſt anchor in 4 Fithdm'at High-water,” for thattyre Wis ON the 
South fide, a high Hill, and a low round Hill, being.them both one, 
and then you are in the beſt of the Road. A South South-eaſt Moon 
makes a full Sea , +» EE Bene > 

If you are bound for Dublin, 'and would avoid the-Sands and Banks 
that lie along the Eaſt Coaſt'of Prefgnd, ri then'fs' far th the: Nodh- 
wards, "until you fee the lictle Mand '(the-Febend's Eye) withbut the 
Point Houth or Hedenbonth,. ran: then right omto Hombror Hedenhonth, 
and then you. ſhall take no hurt of the North Grounds, - FT 1 
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+42 f-Note for going into' MILFORD. ....-. ©. 


TY Leagues to the Weſtwards of St. Gaweys: Point; the - Sourh 

'L Point of Wales, lieth the Haven of Afilford, a bxned and wide 

Sound, lying at the entry. in-the. Naxth-eaſt;, being come within the Points, 

you may go up-to-the-Noithwards, Eaftwards, and Sopthwards unto 

dive ices «:ard Roads..\'Kbout by the North Paint you may- fail inco 
#ie 


T 


od; there! is good lying in 3 Fathoms, and-23' Fathoms and a 
half at Jow-water. When you comea little within-the South Point, in 
the open 'of Ailford Haven, there lieth' a little: Iſland-or Rock like the 


M; ne "at Plymomh, being alittle paſt that, ' you:ay iran to the 
Southwirds tirto'the-Bay,- where you may: lie Lind-locke forallWinds. - 


A litfle'to the Weltwards of for Haven lie two little lands; the 
ſouthermoſt is the ſmalleſt,” called Srothbolm, and the Northermoſi Sca- 
line, (2 Leapues Weſt and by South : From Scaline-litth theIſland Gra- 
ſholzd, a -round*elean'Rock 3. and about 4 Leagues: off from: it lie alſo'2 
Iitele Lands; catted the 8-malls, betyeen therh lieth'a ledg of Rocks, and 
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what Moon makes Full Sea, or Hogs: "Water, in all m_ 


Places followmy. 


On the Coaſis' of Flanders,'H. 
- . Holland, Eneſland, Zea-|. 
Land, Jutland, and Norway. 
A T6 raveling, Dunkerk,| 
Newport, and all the 
Coaſts of Flanders, S. and N. 
Before the Wielings, Fluſb- 
ing, Rammakins, and Brewers| 
Haven, and all the Coaſts of 
- Zealand, S.S.W. and N.N.E. 
At Roterdam, Harlem, the 
Maes, upon the Flats of Weſt 
Frieſlandg ' Wyering, Amter- 
dam, Dort, and Zeerick 'Sea, 
N.Eand $W—_———, 
In the Breeſand and Vox 
underneath Holy-Land, and 
'Clefts of 'the Texel, W.S.W. 
E.N. E.— 

In the Road of excl, E. 
"At the Tutlendiſh Hes, be- 
fore the Rivers of Hever, Ey- 
der, and Elve, at Horn, En-| 
chuyſen, and and Urt, N. and S.—{12 
In the Fl, and Ameland 
Gat, before the Eaſtern and 


b. —_ 


OI 


w__ 74 


—_ 


3 


———_—___—____ 


|* jOn the Coafts of France, Spain 


loo|Foſ of Cen, all the Coaſts of} .. 
Cal- 


w_- 


of . Stade, the Water, 
iſeth and falleth, but keeps no 
ain {© RARE 
At the North Cape, and] 
lanchrow, $S. W. and N. E fo 
Fox Noſe, and St. Nicholas 
oad, W.S. W.and E. N. E. 


and Aga 


T ſs, ghee 
"poet CW 


Jr.y 


gyms 


Me 


lows, Sythead, k in the 


Normandy, and Picare 
lice-Road, and Diepe, S.S.E 
and N. N. Wome: Gn commas cnn—n—_ 


At 


Barfleur, 


'Weftern Emes, Egmont, and] : 
Scolbalgh, S. E. and N. W. 
From the Naze of Nor- 


way, unti! paſt Bergen, to the 


»» a .- «a 


and Cape de Hague, S. by E.| 
| N-by Wen ——_—— 


hm 


i 7 les E. by N. and W, 


Y 
In the Race of Fontnay, 'S$ 
V. by S. and N, E. by N.— 


93 
130 


Zo 


| ; Tees, "Robin Hadd's Bay, 
and Scarborough, S. W. and 
OH SER tetris. 
451 At the Spurn, Newcaftle,| 
__ os W. by S. andE. 

| "Blackney, Wells HER 
i" Lynn, E, and WE IE 
Betoxe Cromer, Winterton 
jr Banks of. Tarmouth, S.E. | 


ermouth and. Fo Z 


"At Breft, "atid before; th 
River of ay" 4 per F" | 
by E. ———— 

Hy Portbus before Peet 
ot, the Riverof- Nants, 
Coaſts'of 'Britdin, Poilts, and|.- 
Gaſcoigne. As alſo on all the 
Coaſts of Biſcay: Galicia, 
Portugal, and Spazn, a South-|. 
Weſt and. North-Eaſt Moon} |. 
maketh-High-water, and _ ot 
in the Havens a Point lates.oh 


- On = Coaſts of s Scotland. -.. 


etwixt Tinmonth and St] | 
| Abbs-lg ad; ut Boeckreft,| 
and Orcantſs; NE: and 'S: | 
In the* Frith, 'S.''W. byS. at 
and N, E.'by N.————| 
la the Haven of Leith, S. W.| 
by W.-—- 15l; 
t Dindie, hd een F 
Wed IS Ee ULL of cip.-L.a! 
ws Fair,” Ifes, S. E. and'N, wy" fy 
W, | , . 


x3 Magi Sound, S. E. Ape 

by 
"In Shojand,.in the. Haven, TY | 

_— pens .S. OA W. and N. 


LG, Ya 


py = the Craft f Evightnt ' 
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aifFos EIS , 
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F* 
oF* 
Sotidh" by* E & apy Nonth ByB.1 
Welk = f11 
An: the of from Nont] 
Forelanfl*to the Sonth' Fore:}. 
19nd, ie-ronneth' half. Tide} 
rom the” South” Fopeland, to. : 
the Neſs" it © ran lk *Ralf}- 


Tide; Ind hatf-quarter-Tive3|* \ſ 


from the" Nefs to Fajrly, one 
half-Tide ; TY from Farrly toſ . 
Bricby; one quaifer Tide im] © 
der RUTH E ESE & 

At Portland: S Ef : 
and W;N:W.— == 

*AE'St -Hellent'S. E by E:ant and] 


by W 
Wi Ml hb *Race"of Part! 
at Frog  Homehead, T* 


ch of” Fti ont arid Fave: we 


nant 


1 ſnot (in! at-the. Eattend o 


| Eh#$ikthi is «Mathias 


ME: $ Ne" 1E; Mouth bf: :Se 


15 Monte 5; fromithe-Luzarditol— 


Be Warfonge, W. by S.aud E, 


. ind (Wenger 3 | 
At Sitty 
| #:Sfiphs 


Jift GW. 


| Note\zThat the Flood its, 
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+43 ty 
t thi ad} 
FIUbls E. by S. Piotr us | 
Mouſholt, W. = W. oe! . 
N. & gm 1 


—— 0 
FELL LXe & 
Pei ES.Exan % and 
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” e ai. Aid ta 
E. and” N. W.- 
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At Falmouth,Foy, rr 1. 
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' ES adi, 
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ſbant, the. Flood .,runneth 


North- 


IM Weſt —- 


eres 
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Md | On (hi'Coafs of 'þ Frofand.” vs Fi 


(T-Cald, by $ and! 6 
” . { 
Warrford: and Abermorick, 


- and W 
x Che'E. s. E. 


| wo—_— WE Have —_— 
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. lng bs EA Poms TEVE 


| mo—w_}Oy 
2 bf ieckay \SAlyin the: Channel; + 
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tþe = 8 
= 7idhe, til a South-Fafi \ 20n, 
__ in the Road: «of -Dangeveſs, 
outh South- Eaſt; but with-| 


- rd _theSeames, and in he I 
4 WEE 29 Sound, between it and] | 


Eaſt, and' Weſt 4 


"By 
Wy 


_ = ME D 


half-Tidcs: 16386; MWel2#i435; 
F | Within Mounts Bay, and 
. [ih the Sea of- Wales: ard Se-| 
and EN. E043. 
,kindeys and The Flolgtes:. 
ot Eomnid Wiennmwel] 16t© 
' In the Streve, between Sy;-. 
 * fand; Uſhant;'S; and Nei; 


he 


2 


—_ 
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Silly-and” Treland, SW. v.by wes ; © Dingariani, Xiuſols Cork-jH 
and N;E, by E. 0314.5]haven, Baltimore, and all the 


Ar” Xildmy, S.E:& N. rep oc|Havens on the. South-Coal! 


On the Wett-Coalt of Ire of Ireland, E. by N. and W.| 
Tt N;E.and'S. W.=—-=jo jooby S.— w--— 


Fry 


— 
— —y— — 


——_— 


The Conſe of all the Coaſts of Holland, Zealand, Pra 
 axd Spain, wpor what Point, and what diflance they are. 


Romthe iſle of Texel to Egment,. S. by Wo—mncy —— Leagues. 5 

From: Egmont tothe Maxe,'S. $IW., -— w—_ — 
From the fazer tothe Wreting, S. W. - | 
From the Wielings to the Head or Strait between Dover and Calice, 

W.S. W.-— _ — 
From the Iile of # atkeren or © luſhing to o Calice, SW. by W Wm 
From- Hlackneſs to: Deep, $.S,W ——— 
From Deep to Seyn-head, -or the River of Seyw, W.S. W.———z5 
From the Seyn-head to the River of Caen, S. W. — — — 
From thence to Cape ae 1a Hayme, N. W. — 21 
From Cape de Hague to the Cakets, W. by N. — —————— 
From the Carkets to G arnſey, S. W.by Winn —_——— & 
From Garnſeyto St;' Malo, SS, EL ——— ———————— 
From Garnfey ro the” feven iſles, $. W..by Som mm _— 
From the x M Iles to St. Pant, WS. W.———— ————o 


—_— wouy — — 


From the Ifle of Baſ5 to the Forrn, WS. W.——————--—16 
From the Fourn to St. Matthew's Point, S. SAL.eo———— 5. 
From” thence to Fomnay or Form eyns, 'S, by 'Emm——_c_— — 7 


From Ufhant to the Srams a Se boatd ity, $,———————— 7 
From FortayTo the weft Penmargues,'S. Bo wo ————— 9 
From- the weft Pers to the eaft Prime, E.S Em oo ———— 6 
From the eaft Pr273 tothe Ule of Groye; Eby $.——————o 
From the wett--Penmargues to'Bell- Ifle, ES. Eo won — — 
Frotr- -Fetl-ifte to"Ofe formewhat more caltedy, S. cochlea 
From Bel. le avtil, JIithi Piquilier, E.and S. CAE hy arnen 
Foun Bell-Iſe to Croyſit, EY by S.—— ns 9 
eps 29g the Killiats,; E. SB. ro oncogene Y 
Fink thetile E304 Bea, & EDyE- ——— — 2 


From. 
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Sea-man's ars | 

From: St. Marin's lland tothe Buriing-Iſte, S.by E& — = 7 
From the Burning- Rr S. SE ——— - 
From St. Martin's-Iſte to the Tower of Cardan, S. by E————_;s 
From the Tower of Cardan to Bayone, S. & Nom 

From Bayone to St-Sebaſtian, W.S. Wo —_——_—— 2: 
From St. Sebaſtian to Cape MHartincacho, W.N, W. ——————;; 
From Cape XMartinchaco to Bilboa, S. W, by S. arg 
From Bilbog to St. anthony, W. by N. 
From St. Antbony to St. Andero; W.by $S.— —— 
From 'St. 4ndero to Cape'de Pinns, E.80W.———— ———z 
From Cape de Pinas to Ortegal, W.by N. —— ——— —— 

From ' Cape de Pimas to Ribadeo, E, mo ——— — cnn # 
From: thence gry S. by W.———z 


pee ET 


From Cizarga to Corona,” E.S. —— — 
From -C5zarga to Cape Coriana, W.S.W;, —— — — 
From Coriana to Cape Finiſterre,'S. & N. = 3 

Efom Finifterre to Bayone, S.E- by S.———— ep 203 
From Bayene to Port de- Port, S.S, EQ —— _ 24 


From: Port de Port-to Aviers, S. & N, ————— ——10 
From Avieroto Montega, S. S. W.—— — —_— — 
From Monteg to the Barlings,S. Wm nn ———————; 
From the Barlings to Roxende, S. by E. — —— 
From Roexende to St. Oves Pont, SE. by S. —— 


From-St. Uves Point tv the Cape of St; Yimcent, $, & N.—— ——— 2g 
From Cape St:V incent to Pharo, E. & Womm mm —_— —19 
From Pharo to Lepe, N. E. by E.—— — —— mn—n—_ 4 
From- Phero to Saltees, E.N.E. ——— —— ——————2; 
From- Sattees toChipiona, S. E. —— Ce — —sg 


From Chipiona to Cales,, SE. ————————— 
From Cales to the Strait of Gibralter,'S. E,—————-—— :r 


From Cates toC ape de Cantin, Sky S, > ————— 
From Cape-de Cantin to the Ule of Madera, W.—— —— ——39 
Front St-#incemt-to Madera, SW. by Wii —— —155 


From- Roxende to Madera, S. WW. ——— —————— 16g 
From: Roxends-to-the Ie of Tercera, Wi ——————7. 


© The Conrſes of England, Scotland, ' and Ireland. * © © 
| ? nk, toBoerkpeſs, S. Eby S————o—— 22" 

, From” Boeckpeſs to Leith in Scotland, $\S.'W. i nz; . 
"From Leith to Barwick, S-S.E. ———_ FY Ne. Re hngte? . oy 


” | 


From ZFarwick to Holy- Iſle, E. S. E. - — 
From the Staples to Corket-Iſland, S. by E, —— ——— 9 
From  Cocket-Ifle to the Tees-month, $S.S.E, —————— 18 


From the River of Tees to Flamberongh- hbead,S. E. -by E. —17 
From Flamborongh-bead to Blackney, S. E.— a— 
From Blackney to Winterton, S. by E, —— —— _ 9 
From Winterton to Leifteff, S. by E. ——— - — 5 
From Leiftaff to Orford-haven, $. —————— — —— 3 
From Orford to the Foreland,S. by E— — —— —— — ——— 15 
From the Foreland to Dover, S.— — 
From Dover to the Shingles or Neſ Point, S. W. by by W. — 
From the Neſs Point to Beachy, W.S., W., ————— — 6 
From Beachy to the Iſle of Wight, W. by S. —————Y 
From Wight to Portland, W. by S.- ——_ — ——— 
From -Portland to the Start Poine, S. W. ——— — 
From the Start to Ram-head Point, W.N. W.- p_—_ 7 
From Ram headio Dodmans Point, W. SW. — —— -—— 8. 
From Dodwans to the Lizard Point, S. W. by W. — — 6 
From: the Lizard to the Iſles of Silly, W. > ———— —— 
From —8 
From the Land's-endo the. Iſle of Lundy, |S" 682 — 16 


From: thence to the Holws of Briftol, N. E, by E. — SST | 
From: thence to the Iſle.of Caldy, W.S.W.— : 
From: the Iſle - of - ER to_the Seltees.on the Coalts of Trelan 
. W.N.W.-— = mn—_—_ ————— 
. From Saltees to C ape- - 35 
From Cape-Cleer to the lile 'of Dorſey, AL — — — 


. From the Point of Dorſey ©o rhe Ulepf Blakem, N. N. Ws. 


- From Blakem tothe Iſles of frran; N..N.E.— — — 14 
From: the likes of 4rr.4:. to Galwick, or the Guif in Ireland, E. N.E.—= 6 


Of divers and fandry Courſes over the W eftern-Ses- 


Fen T:xel to. Flamberough- bead, W. N.W.————6 
From. Texel.co Wintertan.i in Nerfoll , W. ——————4 
From the River of Matt in South LR to RIES W. G4 
From: the {4id' Maze to the: Fortland of , ny by $. -——= —r 


gen GP in lp 4 Ha faid Fen S. [6 Ws | 


From 


in) 


| The lew-mao's Haendr, Cs: 


— — 
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. 


S. 


ThbHxman's {7 
From Dover to Balloigh, $-Emmo——_————— 
From Bulloign IR Wi ——— 
From Beachy to Deep. Normandy, S. E.—— — ———I 
From Deep to the lr 'of Wight, ESE ———————————3: 
From the ſaid River ct S7y# tothe-Foreland, W: Ne Wim _———-3 
From the Iſle of Wight to the Cakkets, S. W. by S. ——————1g 
From Garnſey to St. Malo in Normandy, S.S.E, — —— Ig 
From the Caskets to Portland, N. by W.—— —I7 
From the Caikets t6 the Start Point; W.NW. —— —— ——22 
From the Start to St. Pant in Normandy,'S. by W.————— —-— 28 


From St. Paul-to Portland, N.E. by N. a ——— 
From the Fournts to Ranibead, N.N Eo _—— 38. 
From the Stare Point to Uſhant, S. W. by $ | — — 44 

zom the Fournes to the Lizartl, S: 86N,—-— monnrtrmm———z0 


From Uſha to theTites of Silly, N. NW. ————— 3s; 


From the Sorlings to Xhilford -haveny/N. by BE. —————<——- 40 
From the Sorlings to Wexford in Ireland, N. Ne Wi —————4 


From the Sorlings to CapeCleer, N. W. — 
From Cape Cleer to Cape-Finiſterre, S. & N,— —--—————18g 
From the Tizard to the*Cape de Finifterre i Galicis;S; S. Wor——112; 
From Uſhgrt to the Tile of Cizarga ini Onivra, $M. ————: 
From Uſhant to Eateds in Bickay; $.S,E—<——————10%c 
From the Seam Rocks to St: Sebaftin in Birkay; S.E.by S.—— — 115 
From Uſhant to Cape de Pinar in Bickey, S. & N. —-——-—g5; . 
Frgm Bell-Iſte t6Ortegal in Gabicis, SW. ———— —92. 
From 'St. Maitin*s Miſe to'Ortegal;W. SIN ole ow doen — ——g9 
Ftcm Uriggal fo Cipe de Cofrma, S.W.ky W. mmm; 
From: Cape de Finifterre W the We bf St; AfSebark, W. S. W.——230 
From Madera to the great Ifle of Canary, S.E.by E —— —38; 
From Cape & Finifterre to Baybne- in Galicia. by 
Fram Cape de Finifterre to the Ile of Barlings,S. & N. —— ——67 
From the Farlings in Bovtugt tothe: Me of Cwwiery, $$ Wliin_Z7y 
Fromm Cape ae St. 7 Ficent to Gat tt Cath SSL ee Lena 3g 
From Cape St PTicent to-Cape 47 oft SB) Winn allow uagyt 
rg he CID en# OITAITALY 07 OURS SING 1k 238M }o 157 I-73 101 5 
 The-Conrſes of Norway, Sweedland, and Eaſi-Figlang, 
JZRom the Flyto thee Nee of Yomps by Renilmnmmmmen 8g 
£* Froti” the az? t6 Selmytneſs,, N. by W/Waterlyarbs anehultlgy 
-i_ ts From 


— 


From An 40 Warr. S. Er ——— ML REAC þ EOS 5. 


i 


Fs rom the Buoy, on Dr akers-Riff | to the oy on ER ITE - R > E's Bi $. 
y'S. -2 

From B ornholm to Houburg, the South end of Gotland, N. Emmy _ 

From, the Karels to the as og Zr N. TE W.- oO RRP 


Fang Rofabea; rl Conine ther 
From the Roſebead to Der gs Eby N.E. 7 ens done Tg 


-From Der Winds to PO, N. by W. = ——— —— 


Of — — - 
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$21,024 L 
The Depths at Soles i near > downs Proview is F nol fep 
| of Gaſcoin, Poifty, and Britain; © 


| Ithout the River of Bourgeaux thee is 14 Fathom de pth,/ Vie 

WW . when you cone within the: light of Corda Tower, 20 Far 
thom.. 

''Over againſt the Coaſts of Pojltu,” 16 Leagues without Oleren, You 
have 35 Fathom coming; near the Land 8 Leagues from the Shore, you 
have 35 Fathom: in the Channel between Porthuss, and UV/e," it is 30 
Fathom, ' and as much in the Channelof Uſe; as alfo between Wa and 
Bell-Iſle, without the Channels 3F on bar within 25; ' ithout 
Uſe two:Kenningys off, there is ford 4s 

Twenty two Leagues 'Southward off 2, is 76 Fathom.” bur 9 
Leagues from the North-weſt Point of that Iſla towards the South-weſt 
is 60 Fathom ;' and over a RR the midſt of Nee, in 40 Fathom 
deep: che hall ſee Lark I Tr between Bell- Fx and .the 
Seam, . come. ne) are o0r 45 Fat athorn, ty a fail 
from BellIf ſtand by North be Wcg yoa are againſt Glhylond, yoit 
ſhall find' 60 Fathom depth "with thin the Rock which' Hake 
off :Gloyland-to the, Sea-wards : you Xi wg * Fathom* water: Th 55 
Eacbom depth without the weli Penmarks, you may fail North-welt by 
Wes: righgue the Seam, but by” BE cone no, nearer than in: 55 

Fathom, 


2 my EY wt EE : N ANGOTRISS HS ——— 4 
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Fatfioiti for PER. coop rel Sand; ad fultof red Flints:; 
Half a League Welt South-welt of the - Seams'is'a Tedg 'of Rocks, whete 
t have 17 Fathorn depth, but between the Seams. and the Rock is 50 
athom. 

” Th the Channel between the S2ams and: ſhanty is 55 .Fathomdepth, 
ue Ground is: groſs and red” Sarid,” with Yittle-round'Stones*'xed and: 
_ black: near to Uſhaz? Is 45, Fathom, but withiit is' of a variable * 

depth: South-weſt almoſt 6 Leagues off Vſham you have 750 Fathom, 
and the Ground is fine white Sand, with hetle white Shells, and other. 
\mall things like Needles, and' chen is Uſhant Ealt from you 3 but if the 
Sand be groſs and white,, mingled with great and white Shells, then it is 
South-ealt to you'5. bat if yonUdubt ' of theſ&Gronnds, -go” northerly if: 
your Sound be deeper, then yo ate towards the: my bue-if not. fs 
deep, then you are in the Channel almoft North of Oſbant. 

Between Uſhant and Obverach, in the Trade, it is 60 Fathom depth, 
between Uſhant and the Sorlings in the midfi of the Channel. there i i570 
Fathom, between the Seems and Uſhant is 70 Fathom water; "the 
Groudd:is of. little blatk:Stones cafy:to be broken, and of yellow Earth 
and Clay 3 but if yous tmd red: and: hard Sand, go. Northward till you 
Happen on wee Sand mingled with long Stroaks, and then you arein. 
the Channel. 

Tf from Czar wp y0u fail Noxth North-eaſt in the Spaniſh Seas towards - 
Uſha, *and fu one {elf i in $0 Fathorn, youare 14. or 15 ties Of. 


Tien z bucc nearex yon ſhall have 70 Fathom water, and be 16 
Leagaes from = 3 burif- you find the d to be yellow Shells, 
Ry litcle black then you are towards the Scams, therefore you 


muſt ah he Tide b bear off Northward to fun ks until you'find. 


+4 37 


heewixe Th «att an FR Jon bat ves Rutiotn wh 

ter, you are 4 exgyes vif the ſhore, but by night come nb nearer than: 

25 Fathom. When you are. 2 Leagues off Obverack, you ſhall find 25 
Atop b, bar $1 ues off the Sepr Iles Loo have 55 Fathorn; 

e. Wi 

3a tif, you yer to Bl s tr Foley Forney nd 

by lind ock than 42 Eahorts, bur Edward. 

- you may. «nl ; in 39.08 25. CE, | 


If a Ship failing Weſt Swell, ace South>welt by wet off Sl 

. at 80. Fathom water, be ſound to, be under 49 Degrees 15; Mines 

Attitude, ſhe-is-26 Leagues fromLand, and NE Falt and by —M 
;- MM 


— 


the Rocks of, Obverath, there 3 blind or hidden. 


a 


unell ſhe get 66 Fathom Witer, for they ſhe is. in the Channel Lo 

Silly and Oſbant 3. and then if ſhe be bound for England, ſhe muſt fail 
more Northward, and between the Land*s-end and tho Lizard (he ſhall 
have 55 Fathom depth. BESS | | 


The Soundings and Grounds betwe 


's ra 
ous 
"have 60 


_ 
o : 


within kenning of Payrland, your. Soundivg is 34, Fa 
Leagues of pans: Beat 
tweet ircbelſey and F5carny ls 2.4 \f tion 
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De ds Eallett the'Uronwenſand or RIpraps;, hath bat- 3 Fathom and:am- 
half 5 but on the South-ſide of it is 24 Fathom 5 and in: all the fair way, 
between Zealand and Dover; it is 24 Fathom deep. | CE 


44; Hs - . 
<4 % +» 


. The depth of the North See from the Eorelas $77 Sree 


pat: Channel from' Enilapd; *Foreland, and” the-Sands of Flanders, 
- you have 24 Fathom drep, : but '3 Leagues North-weſt by Weſt, off- 


the County df -Zjerickzee, called Bobreck, it hath but 4 Fathom deep- 


without the. Shoal ; the Channel of Zealand is 26 Fathom, North-welt 
off Barlem 8 or 9 Miles within the Sea, there beginnerh*a Shelf ' called 
t ; Broag Fourteens, teaching along the. Coaſt of '{Zoltand to the Plain 
of. Amelang, where it endeth © Over I Su :gmont ''is 13, 
14s 9.35.Fathom,. and the Ground'is full of Oaſe, mingled- with' black 


ctween Texel and Ulyland, where the Ground is groſs red Sand, 6 0r'7. 


Ee | ues pon Ho Shore, fo there the Shoal 1s narrower thattit is 'toward 
ſeDY Ml X of the Channetz Without *the *'$hoal-between Zealand 
| EX £6 
PD; -$2nd.... n-tho ChanneTon England ſide over againſt Farmonth is 55 
Ex $24] . but. againſt Flamborou T and Scarborough Point: 38 Fathom, 
hk the. white Shelf called Dog. ſand beginneth; _—_— Into the. 
Noxzth Seas to, the Channel of Holy and 5 this Shoal: (where it is. within 
Ropuing of” Flembrough Point) hath but g'gri 16 Fathom 3 bur -whicii 
Tate Sin } you tind 12 Fathotth,” then the Texel is'from/70w Souttis 
eat almoſt 30 Ecagues 3 but when you' come'to' 16 Fathom;'then are you 
within 24 Leagues South South; eaft of Vipland oo ou 
'-, A Ship that comes from the Rf}, finding 18 Fathom depth on the: a+ 
forelaid Sand. is then 20 Leagues South and by Eaft ofi'Clyland, but at 


, d. Itke .Muſtard-Sced : The ſaid Shelf hath 15 or 17 Fathom depth : 


Fathom drep,. as' far as:the Shoal whichithe Fiſhers'call 


22 Fathon you muſt then ſail cowards the Ulye” South and'by Web, and- 


Sant Sruth-well ; biit,if inthis Otfarmedl of Hehland.t4-or 16 Fathom 


| be foung, then you muſt fail South-weli,, and South-welt by South, and 


then you come, to the Schel/ing > but if in Holyland Sound you have 27 
Eathomy. then are you. altogether to the Faftward of ic: between: the 
RIff. and. the Dopgerſa *, the | Charnef 15/26 (Fathom 3:-without, whe 
Clannel, Weltward,, if is 32 Fathorm deb; 534% 0 ts 
MT Ph omes otit 6f the: Pigtiſh Seralts of out-oZealarnd having 


ere Rff24 Faiiom,. is from the” Nae#'ih Norway [18 Leagnes North - 
_— 


ng by. Eaſt >, but having 20:Fathom,' is bat'r6-Ecagues.from:-it North 5 
591 hiding, bat 4 "Fithorn,. is then x8 Leagtits'.6f ie- Nortly and. by 
Welke- the Couife from. rhenge* to" the FUIMePTS ba-Lezues:Nitirch and 


*z 


by Eaſt : there is a Rockoof 1 Fathoin: depth Noxrth- caſt, and CO 
= __ off Us Holmes two: cages from, Shoxe,”. | 


; Depth. neav "Jarliod; and Kiielaad." 


que the Sca near Futland: a Mile from Dodenberg, is a Bank called Reif 
born, ſtretching out 8 Leagues Weſr and by South, in ſome Places 
but 3 Fathom. depth, and in ſome Places nay be failed over and become 
7 Road:'for x North-welſt, and *a Nonth/Wind in-20 Fathom : From 
Abiieland' towards the Sex the Grotud is g#0( Sand! red aydblack/min- 
gled with Shells-; : thence Southward-in x6 Fathom, failing, 3 Hours, your 
thall come'to the ſmooth Sea of Ameland,; where the Ground: is fine Sand 
with Shells : North-from Schelling in 24 Fathom is fine white Sand, and 
in $- Fathom white 'and black Sand mingled ; Ulyland hath white Saud 


with Shells and thin 'Black Sand'tn4'6: Fathom! depth:.trom the Weſt=- 


end of - Ulyland'i is great: Ted:Sand- tilhgled. .with black like unto Muftard- 
ſeed'; 'abont's 'or Fe Eexgntes from Shore at theEaſt-end-of Schelling;, to 
Sea- wards, at 18 Fathony'is fine white Sand mingled wich black, having 
in it things like Necdles. - - Over againſt Bork, in- the Weſtern Emes at 17 
or 18 Fathom deep, Land may be- ſeen 3. the. Ground: grofs- gravelly 
Sand; At 14 Fathom' rhay Ameland: be kemyd, but-Schelling+ at/16,, 
ind Olflind i 15 or x6 Faulvmawater, At the North Hock -on:Texety 
Land-may be'ften at'15 Fathoin,” Hotlaniat 14 or 15., : Whew you fait 
within the Shoal calledthe Broad Fourteens, which beginnerh North-weft 
of Hyrlem ; and ſtretched along'the Coaſt of Holland, to the a of: 
EOF" it is 7 or 8: WR trom the-Shore.. 


. Seungings and Grounds near the Khaw: Ea 


Ag Ped League Weſt and. by North from the Schaw,' is 35 Fathom 
deep; North North-eaſt a great League off the Corner of this 
Point, is 38 Fathom, aud when-the Pont is ; North-eaſi from you, then 
109. have 17.F athqiny, Between: this Point and Leſdn,* the Channel is 

Fathom deep,. and the: Groung. like Clay or Dirt 3 between 'Aubiur 
- ; Wacriberg, in the midſt of the Channel"is 22 Fathom water: Bes 
tween L: Jenaud Anb Tt. the Ground is” finz and ftoiiy; *ntar” Waeriberg. 
to a. Shoal of. 17 Fathom deep: Between Anbout-and Coll is another 
wo of LY > AR where-ſom: tines it is troubleſome The a Whit 
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"Dipths 


Chatkancins' 15; Iralenvar. _ 7 


by Eaſt ; from thence to the Point of Scagens, is 18 Leagues North-eaſt 


PR"e 


« 


es 
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' The $ea:man's Balendar”— 
Depths of the Eaſtern Seas w 

Etween Ocland and Gothland, the Soundings are unequal 3- ſome- 
| times of 20, ſometimes -of, 23 Fathom, the Ground groſs, and 
black ſtony Sand like Peaſe: "When 'the Sourh-ettd” of Ocland is 2 
' Leagues from you Weſtwards,: you have 27 Fathom, where alſo you 
may gage Water ; but when the Chappel of Sudernoorden bearcth Weſt 


ed 


North-weſt off: you, then have you 31 Fathom, and ground fit to pf 


Water. : Over againſt the Rack. in the fair Way. is 52 Fathom, and a 
Clay:Ground,: but fit for Gaging : between the greater and lefler Carte 
is 14 Fathom, under. which is.2 fate Road. for Ships.; there is a Shoal 
between Howghberg and Oftergard, 24 Fathom depth,” the Ground 
_ Sand, but hardly from thence can you ken Gortbland out of the 

: there is alſo to: the Eaſtward another Shoal of 36 Fathom, which 
' When you arepaſt, you have. more, than 40 Fathom water: When the 
Point of Right is 4 Leagues South-eaſt from you, - then have you. 39 Fa-. 
thom ; but when it is from you half a League South'South-eaſt, you have 
but 15 Fathom, and' the Ground is white Sand; . but when it | beareth 
Weſt a ſmall League from you, then yo find 16 Fathom : over a- 
Lainſt Heel, half a League from he Shore, it is almoſt 3 Fathom deep z 


= 


the Road for Ships at Heel hath-25 Fathom depth, : Between Afoan and- 


Falftenbourn is 14 Fathoni depth : - Between Stead. and. Faltenbourn in 
the very Channel, is but 12 Fathotndeep : Near Falftenbonrn it is full of 
Shoals, but ;near Stead you have -13 Fathom water ;_ between Dark- 
riff and Southiomen, which is more ſhoally, there is 5 Fathom wanting 
two Foot, from thence toward the Sound ic is ſomething deeper than. s, 
7,8, 9, or 10 Fathom, | EIT « 


A Note of certain and moſt dangerous Places'in the Sea. 


1 principalleſt and moſt perilous of all, is.the Macl-ffream Well ox 


Slorp, called the Monsk-ftream : which lieth on. the back-fide- of 
Nerway in 68 Degrees, on the North-fide of an Iſland or Rock called 
Weergy., This Well draweth the' Water unto it ſelf, during the whole 
Flood, (which is the {pace of .6 Hours 12 MinutesY with {ach an'in- 
draught-and force, and with ſuch a noiſe, through the/tumbling and fal- 
ling of the Waves & Streams one upon the other, that it is rather to won-- 
der at than to*'write of. So that during that time, within the ſpace of 
more \'than 2 Leagues round about te Rock of Afourk; (urider which 
that Water floweth) no Sip or - other Veſlel may come near, for they? 
ſhould ro their-utter deſtruRion be drawu into.it, and ſwallowed P3 

vis 
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bn The Sea-man's Katedar; . 
birt all the the of the'Ebb-the Water is ſoftrongly caſt up-again;. that | 
no kind 'of Subſtance-or Metal, how heavy foever it be, can there fink: | 
So that our Northern Fiſhers at that” time with their Jollen or Fiſhing 
Boats take many and'Strange formed Fiſhes, which they draw into their 
Boats with Hooks and Lines, which they have ready laid for that pur- 
poſe ; for that during the Ebb, they cannot return into the Gulph, nor 
get under Water by any means. | 

| The Northern People thiat | inhabitabout thoſe Rocks, do think that 
Stream paſſeth away underneath a part of Norway, under the North-- 
bottom in Eaſt-Finlard, becauſe that in that Place there is likewiſe ſuch 
a Mael-ſtream, (though not altogether ſo Rrong nor dangerous) where 
the like Fiſhes are taken, and the water in like fort troubleſom, as it is. 
underneath and above:the Rock of Monk, ,"2 « 
Whereupon many experienced Pilots do call-the faid Slorp, the Navel 
of the Sea, which cauſes the Coutfes of the Ebbs and Floods about all 
the Lands that are on the North-fide of -the Equinodiial, as the moſt 
convenient Place for that purpoſe, to ſpread the waters South, North; 
Eaſt, and Weſt ; that is to ſay Northerly, &wtrg the Pole Aztick, South 
Eaſterly on the- back ſide of Riſen and Tiartaria, and toward the Strait 
of the great South-Seca, called Mar del Zur, wherein the Spirits of 
Iſlands (called Mollucca's) near the EquinoGQtial are Tying Southward: 
the North-Sea of thefe low Countries: As alſo on the back-ſide of Scor-- 
land: and Ireland, towards the Spaniſh and Atlantick Seas, and towards 
the North»weſt beyond Iſland, towards Frobjſbets Straits, where it is 
thought the way unto Caray may b&found. 56: Ed 
There are moreover to be' feared+.in- the Weſtern Seas, very dange-- 
rous-Streatns and Gulphs, as in the Race of Portland, where oftentimes 
happeneth ſuch turning- and-ctumbling of Waves and Streams, . that the: 
Ships which pals: that way ate many times in great Peril. _ eD 
Moreover, the Race of Blanquert, between Normandy and the Iiles of 1 
Aldevtey; - toareth and rageth, :and fo dangeroufly,. that many Ships fa] | 
therein head-long, ſo deep,. that ſuddenly they -are ſwallowed-up, and- 
ſunk to the very Bottom. 
The Race of Foxntney, is more dangerous than all theſe, wherein ma-- | 

_ ny ſmall Veſſels and Barques of Britany, and of other Countries, are ſud- & | 

denly devgured and caft away : And the entrance of the Garronne, called 

the River of Bourdeaux., between the Towers of Cordam, and the Sou- 
thern and Northern Aſſes; is likewiſe very perilous, and many Ships do [ 
often periſh there, . if the. Pilots be not skilful and well acquainted with | 


the Place. | 
| | And: | 


| 4 ; The Scontigs i 
-Agd therefore being the 'maſitull of danger, :it-behoyeth egch Pilotor 

: Naderr fo have eſpecial -kndwiedg cherrofy: and _ care'to- prevent the 
| Sangre that may: enlue unto: them thereby. 
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Ti fit Pe: contain: Faves for 24 Years to come i henng 
the Prime, EpaGty finden Laoſpenrys and! al the guizinte 
pal moveable Featls; © | + 
The following Leaves ſhew the 12 Months of the Yearh in. their order, 
. andeach Month 15 divided i into ſeveral Cotanes Or PTES are alike 
on all- the Months--- 54 4 ; 1:15 
In the #irſt+ ferdowh che Prime. NT. | 
Jn the ſecond is ſet dow: we Hour and Minuteof the e New-Moon for 
_ 19 Yearsfollowing, ©: 
L In the third, the Day of thu Month. | 
_ the fourth :the . Sanday-Lether, whereby you ray know the Day of 
b-- the eek. 24% 209 eli SHOT as 
| - : Inthe 6fth is @ down fie Memoco. the fined, Feaſts, 236d: ny 
Thad of Note, and in the void place: diirqem thee 15 ſet down Oe time. of 
the" Sun-riling and Setting at Londen; | 
Then followeth four SeQions, each one conk iſting, Ps chars: i 
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FJ: HE Sun's greateſt Declin: 
E: according, to the obſer. 
vation of Tycho Brabe, and 


of Mr. Edp.Wright, is 23 d. 31-m. 


3O ſec. and fo it was in their 
times; but later Obſervers 
have found it in ſomewhat 
more, ſo that it amounts to in 


5| theſe times 23 d. 32 m. or very 


lictle leſs 3 and therefore I have 
calculated this Tableto 23 deg, 
32 min. for thoſe which ſhall 
deſire ſo much exactneſs. 

The uſe of this Table js thus: 
if you would know the Decli. 
af the Sun in any deg; and min. 
of the Ecliptick; Firſt, mark . 
whether the Sign be at the 
head or foot of the Table: if 
the Sign be at the top of the 
Table, then count. the deg. of 
the Sign downward in the firſt 
Column of the Table;buv if the 
Sign be at the foot:of the Ta- 


| ble,then count the deg.upward, 


and in the laſt Column of the 
"Table, and inthe common An- 


;-gle, where the Character of the 
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Sign and deg, thereof meets, you 
{hall have'the Sun's Decli. in d, 
m. and ſec, And here note, if the 
* place of the Sun have both deg. 
and min. you muſt ſee what is 
the Difference of the Declinati- 


| f on between the two next deg. 


and by proportion allow for the 


odd minutes; 5 
| This 
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Thus for Example, 


The Sun's place being 10 degrees of & or m, -you ſee the Charadters 
of x or m are at the top of, the Table ; therefore find out 10 in the firſt 
Column, and in the ſame Line under &, you ſhall find 14, 52, 18, that 
is 14 Degrees, 52 Minutes, 18 Seconds for the Declination. | 

But if you would know the Sun's Declination, being in 10 Degrees of 
Nor =>, then becauſe the Characters are at the bottom of the Table, 
you muſt count the Degrees upward in the laſt Column, and fo againſt 
10 Degrees you ſhall find 17 Degrees 48 Minutes 38 Seconds, for the 
Sun's Declination. | * 

But if the Sun were in 18 Degrees 15 Minutes of &, firſt you ſee by 
the Table, that the 18 Deg. of &, hath 17 Deg. 15 Min. 42 Sec. for 
its Declination ; and the 19 Deg. hath 17 Deg. 32 Min. 18 Sec. for its 
Declination ;, the difference between them is 16 Min. -32 Sec. Then 
to find out by the Rule of Proportion, how much to allow for the 15 
Min. ſay, If 16 Min. give 16 and 36 See. what ſhall 15 Min. have? 
and you ſhall find 4 Min. 9 Sec. - Then confider by the order of the 
- Table, whether this be to be added or ſubtraQted, . In this Example, it 
is to be added to the foreſaid 17 Deg. 15 Min. 42. Sec. and fo the Sun's 
© Declination will be 17 Deg. 19 Min. 51 Sec. : yy 

After this manner you may try the Tables of the Sun's Declination 
in the Ephemerides; or if need be, you may reQify them for the time 
' tocome.. But'in ordinary Occafions you may leave out the Seconds, 
unleſs they be more than 30, and then you may add one to the Minutes 
for them. 


The Uſe and Explanation of the former E phemerides. 


Heſe Tables are calculated only for 4 Years, and neither more 
or leſs, becauſe the Leap-year is ſo contrived to regulate the Sun's 
_ Courſe, that every fifth Year the Sun returns to the ſame place it was 
before, without any ſenſible Error for many Years together. So that 
theſe Tables may very well ſerve for 20 Years to come,. only obſerving 
the Order of the Years from the Leap-year, and taking that SeQion in 
the Kalendar which belongs unto them. 
And that theſe Tables may lafi the better and the longer, 1 
have calculated them now ſomewhat forwatder thatf'*they ſhould 
F 3 be; 
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be ;- they being exaQly calculated for the Years 1692, 1693, 1694; 
1695, by which means they will ſexve for the next 26 Years, (viz.) 
from 1692, to 1711, without any allowance, . For there will not be 
above 4 or 5 Minutes difference in the Sun's place more or leſs, -any 
time theſe 26 Years; which makes but a Minute and a half difference 
in the Sun's Declination (even where the Declination. is ' ſwiſteſt) 
_ ſo can breed no Error of danger to the Sea-man in his Obſerva- 

NS. - ; 

But if you will be fo exact, that you may the better know what 
Years theſe four Sections of the —* airy belong unto, and the 
Minutes which you muſt add or ſubtract fo the an. og. of the Sun, 
to make theſe Tables more exa& herein, obſerve this Table 3 but I 
would wiſh you not to correct the Declination at all, but rather let it 
alone as it is, leſt, for want of Skill and Heed, you make it worle z unleſs 
you do it according to Art by the Table of Declinations at the enJ of 
the Ephemerides. -. 


Leap-year - Firſt S Second, Third, 


1692 
1696 
1700 
1704 


1693 
1697 
1701 


,1705 


1698 


1702 
1706 


I695 
i699 
1703 
1707 
I711 


2 Add © 
8 Add _ 
4 Sub. 


1708 1709 1710 


To find the Longitude and Declination of the Sun at any 
time by theſe Tables. © 


Firſt, Conſider whether it be the firſt, ſecond, or third Year after 
the Leap-year,, (which you may know by the' Table act the begirming 
of the Ephemerides, or in this little Table) and accordingly look down 
that Section which belongs thereunto, and in the Month propoſed, jul 
againſt the day of the Month, you ſhall have your defire. 


For Exaniple. 


- If you would know the' Place and Dectination of the Sun the 
12th day of April, 1695: Firft you imuſt note the Year 1695, 
is one of the third Years from the Leap-year, and therefore you 
muſt look down in that Section for the Day of the Month, and mm 
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if you turr-to- the Month of - :4prit; againſt the 22:b day of that Month in 
the aforeſaid Section, you ſhall-find that the Longitude of the Sun is 2 
Deg. 23 Min. of Ta«ras, and the Declination of the Sun is 12 Deg. 19 
Min. of North Declination. - And this is the Place and Declination of the 
Suty not only this day of the Year, buralſo all the:other Years which are 
joined with it in the' former Table: 1695, 16pg, -1793,, without. any 
tenſible- difference, eſpecially iy the Declination, which-is the thing nioli 
neceſiary for the Sea-man's ule. . | 2 201 06 

And thus with much facility you may know the true Longitude and 
Declination of the Sun at any time, which is of very great uſe for the 
finding of the Latitude of any place, and ' in working moſt other Con- 
clufions of the Sphere z as you ſhall ſee more in its place. EAT. 


To know the time of the Moon's Change, Full, and Dnarters. 


T? know the Day and Hour of the Conundtion and Change of the 

Moon, firft look into the firſt Page of - the Ephemerides, and right 
apainſt the Date of the Year you ſhall find the-Prome or Golden Number, 
which'you muſt remember, and alſo the Sunday Letter for that Year ; 
then turn to the Month in which you would know the Change of the 
Moon, and look out the Prize Number in the firſt Column, and by it 
inthe ſecond Colamn you {hall have the Change in Hours and Minutes, 
which Hours and Minutes you muſt always reckon after Noony then in 
the third Column, you ſhall have the dapof the Month, and by the fourth 
you may know the day of the-Week. A 


For Example. 3 


Anno 1685, I would know the time of the New Moon in Fuly : In 
the firſt Page of the Kalendar, I find that the Prime is 4, andthe Sundly 
Letter D, chen I turn to the Month of July; and I find ounethe Prime 
in the firſt Column, and it ſiands Jaſt againſt the 21ft day, which by che- 
Sunday Letter you may fee is Wedneſday; now for the time of the 
Change this day, in the ſecond Column yon find 9 Howy'22 Min. which 
you muſt always reckon t6 be before Noon. So that inithe Year 1685, 

it is New Meon the 21/t day of Fay, being Wedneſday; at' 2 of che 

Clock and 22 Minutes beforenoon, 7 7 IT ee hn 

Here you rmuſt note, that if the Hours and Minates of the Change” 
be above 12, then the Change 'is the*mext day in the- Morning, 
according to ordinary account 3 but this way is altogether uſed -— 
gs | the 


\ 
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the Aſtronomers, who- begin the Day at:Noon, and after @ little aſe. 
by this Table you may readily underſtand 'ie; For firſt 
| T5 24.3» 43-5» 6, 748, 9, 10, 11, 12 hours at Noon, - is the common 
reckoning, Then, 

13y 14, 15, 16, -17, 18, 19, 20,21, 22, 23, 24, is all one with 

T3 2, 3, 4, 54 64 T8, 9, IO, IL, 12-next Morni 
ſubtra& 12 Hours from the Number, | the Remainderi is the 
time of the day next Morning. 

Thus the ſame year 1685, the Prime being 14 in the Month of . May, 
the Moon will change the 28th day, at 18 Hours one Minute Afternoon, 
that is, at 6 of ok one Minute next Morning, on the 23d day, 
being Saturday. 

And thus you may find the time of the Quarters and full Moon by 
having tbe New Moon. . 

If you add theſe gn | ag. bo. min, 
For the-firft Quarter, ——— - 7 # be 
For the full Moon, ———- mmm — 14 18 22 
For the laft Quarter, ——— _ 2s-:-.433 

. -And the whole time from Moon to Moon, i is — - 29 12 44. 

:Thus you ſhall have the Change of the Moon and Qtaarters, according 
to her equal Motion, which will be befi, conſidering the follow- 
ing Concluſions, Rs it differ a_few hours from the time of the 
New Moon. | 


<2 
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To know what Sign the Moon is in. 


* 


To this purple yo you mult xemermber,}; that the twelve Signs are thus 


ntimbred by Aftralogers.. - | R 
_ Tar, Gem, Go; Lo, Vago, 
2 
Libra Sep Sagittarius, Coprinn, Api Plfees, 
8 Z WY JOS } | 
New at-the- Change, the Sun 4 Moon are both .in one - Sign-and E, 
Degree, which in the former Example of the New Moon the 12th of 
Fane, is 1:Deg. of Cancer; for that is the place of the Sun, according 
to the -Ephemeriges, the which you muſt ſet down thus, ——=3 Sign, 
I __ o Minute. + Nas - 


wb 
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4 ? wing the. Moon's Mott- NB *'by this Table, knowing 
on in Signs, Degr. and Min. for the Age of the Moon ſince the 
every Day-and Hour of ber Age. Change, you may ſee how much muſt 
— | S.D.M. D. p4.\ be added to the place of the Moon 
—2 © 13 11 i] 0133 that ſhe then was in, and if it ſhall. 
2] 02621 >| 1 |o6|<2me to more Signs than 12,you muſt 
3| 109 32 | 1329} aft 12 awayzand that which remains, 
a| 122 42 4|- 2112 will ſhew the Signs Degree, and Mi- 
JEL. 5| 2145 nute the Moon is in. 
6] 2 19 03-| 6} 3 18 | 
- »27| 3 02 14 | 3 L For Example: 
8/' 23 15 25| I | 
9 : 23 - = gf » 56 Suppoſe you would know the 
= 4 11 46| E10| 5[29 Moon's Place the 19th of Tune, at 
G11] 4 24 56 = 11 | 61021 Noob Anno 1675; the Change. 
[= 12] 508 07 s 12] 6 35} was the 12th days at 8 Hours at 
Q 13| 5,21 18] 213] 7108 Night. Therefore the 19th: day at 
14) 6 04 23] 3 14] 7141 Noon, the: Moon is & Days. 16+ 
3 15 6 17 39| & 15 gr Hours old. | 
= 16| 7 00 49| 8 16| 8[4 Now the place -of the Jan and 
S 17) 7 I4 OO -_ 17] 9]20 Moon at the Change was, .AS Was 
1-*18 7 27 11 > 18] 9 53 ſhewed before. : 
& 19 - Io 21]? 1910 26} | Sig. Deg. Md. 
*.20j 8 23 32 | 20110 I Ro © <0 
- 21] g 00 42 21þ 4 The Moon's { 
| 22 9-19 9] 22/1205 Motion for 6 —__ 
__ 23} 10-03 03 23]12 38 Days, 15 — 
| 24|\ 10 16 I4 24|13 1 1 And for 16 Hours, —— O o8 47 
25} 1029: 25 | The Sum 5 - 03 86 
26{11 12 35 EET 
27111 29/46 | That is, in 28 Degrees 50 Minutes of | 
28] © 08 56 _ Wh 3 
29] © 22 07 : elſe you may multiply the 
30 | Moon's Age by .24- and divide the 


es —————> Produd: by 5, and the Quotient 

will ſhew you how many, Signs, and the Remainder ſo many times. fix - 
Degrees as the Moon is gone from that Signand Degree, where the Sun - 
is at that preſent tune. ; | 
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14 Table frewing thi'time of thel Th Eb nh OO 
| Moon's —— to the Sout | a 4 Ln Table i ſuch, | 
by ber ” ( HR K Nowing as before, the time.of the 
Prom New Moon, you may ealily know 
ter Age any :day at Noon in Days and 


3 ro 86... LI 
R,  Þ 


+'] ' Then'ſee what time is allowed for the 

Days, and after for the odd Hours, and 

add thern together, Lafily,Sce how many 

Minates are to be allowed for the time, 

and the {am of all will be the time of 

{che Moon's cbenigg to the South. . 

| ' For Example. 

O | Suppoſe the Moon be any day at Noon 
110 Days and 8 Hours old, the Table will 
\hew firſt, -—- | : 

| For'the xoDays 8 Hours 8 Minutes. 

For'$ Hours © 16 
Which is $ 24, 
Now 8 Hours 24 Minutes require 
 , . Mt, RIES 17 
All which .is the time 8. at 
of the Moon's coming to the South. 

{ - Or elſe you may do this by the Inſtru- 

|ment,Page 12,thus : Turn the moveable 

Zircle, {o that the Ageof the. Moon may 
$ upon the North or South Point of the 
fCompals, and the Index will ſhew the 
crime of the Moon?s coming to the South. 

Or elſe by Arithmetick : multiply the 

1Vioon's Age by 12,and divide the Produ& 

| If 15,fo the Quotient will ſhew the Hour 

29 10 pa  Jfthe Moon's coming to the South, and 

30 11; B4} __- Jif'any thing remain,multipty it by 4.and 

that will Ihewiche Mirnates to-be added} to-the Hours of the Quotient, and 

fo you ſhall Havethe time of 'the Moon's coming to the South.  * 
© This knowledg of the Moon's coming to the South, is very necefſa- 
ry for many Purpoſes. For firſt, hereby you may know the time of 
High-tideat any place, as is ſhewed before, 
' Secondly, 
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219. Knowing the time of the Moon's coming to the S. you may know 

the time of the night by the ſhining of the Moon upon a Sun-Dial. Thus : 

Obſerve by a Sun-Dial, as if you would ſee what a Clock it were by 

the Moon, and obſerve how much the ſhadow of the Moon doth either 

lack oris paſt the 12 upon the Dial: for ſo much it doth want of, or is ” 
paſt the time of the 4foon's coming to the South. 

For Examplc. 

Suppoſe as before, the ſoon did come to the South at 8 hours 41 min. 
Afternoon; and the ſhadow of the Moon upon the Dial were at 10. this 
wants zhoursof 12 ; and therefore it wants 2 hqu. of 8 hours 41 min. 
ſothat itis 6 of the Clock and 40 min. But if the ſhadow of the Moon 
had been at 2 upon the Dia!, then you muſt have added 2 hours to the 
Moon's coming to the South, 8 ſo it had been 10 hours 41 min.at night. 

Again,by the time of the foon's coming to the South,and the place of 
the Moon in the Zodiack, you may know the time of the Moon's riſing 
and ſetting, as thus; Knowing what Sign and Degree the Moon is in,as 
before, look out when the Sun is in that Sign and Degree in the Epheme- 
rides, and right againſt it in the proper Column, you ſhall find the time 
of the Sun's ſetting,when the Sun is in that Sign and Degree,thistime is 
half the Diurnal Arch belonging to that Sign andDegree of the Ecliprick, 
which being added to the time of the Moon's being South, it will ſhew 
the time of the Moon's ſetting; and if you ſubtract it from the Moon's 
being South, it will ſhew her riſing. For Example. 

Suppoſe the Hoon be in 10 deg.of Taxrws,and the time of her coming 
to the S.at To of the Cl.at night, Firſt, I look when the Sun is in 10 deg. 
of Taurus,and that is the 20 of April,and the time of theSun-ſet thatday 
18 7 hours 18 min. this added to ro hours, the time of the Xfoon s being 
South, is x7 hours 18 min, which is F of the Cluck and 18 min. next 
Aforning,for the time ofthe foon's ſetting;likewiſethis ſubtracted from 
19 hours, there remains 2 hours 42 min. the time of the 4oon's riſing. 

\ - Tofindthe length of the Day and Night. 

In the fifth Column of the Kalendar {among the fixed Feaffs) you 
have the time of the Sun's riſing and ſerting, by which you may know 
the length ofthe Day and Night : for the Hours and Minutcs of the 
Sun's riſing being doubled,gives the length of theNighr,and the hoursand 
minutes.of the Sun's ſetting being doubled gives the length of the day. 

How to uſe the Sun's Declination, thereby ro find out the 
Elevation of the Pole. 
© find out the Alt. or Height of the Pole in any ſeveral Lat. viz.How 
. much your Pole is raiſed above your Horizon in deg. and min. [t is 
neceſſary, firſt, to take by Obſeryation the Merid. Alt, of the Sun, which 
' K - Merid 
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Merid: Alt. is known by taking the height of the Sun that day, in which: 
you would obſerve juſt at Noon, at which time the Sun is higheſt, being 
thenalſoupon the Meridian;which found,note it down in Paper or Slate: 
then knowing the Year of our Lord, with the Month in which you are, 
and alſo the day of the Mon, look in the Kalendar before ſpoken of, for 
the Mon.and Day thereof, and right againſt the ſaid Day of the Month 
roward the right-hand,under the title Sam's eat ſee the ſeveral 
years which the ſaid Table of Declin. ferves for. If it be Leap-year.look . 
in the laſt of the ſaid 4 Tables,under the ritle Leap: year. If it be the firſt 

after Leap- year,then reſort to the firſt of the ſaid Tables under the title 
Fixſt,and ſo of the ſecond andrhird,and after theſe 4 years are paſt,come 
back again to the firſt,and proceed as you did before;then having found 
out the Month,Day and Year, direct your Eye down toward the foot of 
the Table,in the Table which ſerves for the Year propoſed, till you find 
a Number making a right Angle with the day of your Month or more 
plainly,look what Number in the laſt Col. of your Year is right againſt 
the Day of your Mon.which Numbers are the Decl. for the day deſired; 
and there being 2 Numbers in the faid Col. the firſt are deg. the other 
min.then regard alſo whether the Sun hath North decl.or S. decl.which |, 
is ſet down between the ſeveral ſpaces: Where by the way you ſhall nore, ' 

that from the Sun's entranceinto Aries, witch 1s about the 11th of 
Z4arch.rill his entrance into Libra,which1s about the 13th of Septemb. 
He hath North Dec. and from the ſaid 13th of Septemb. till his entrance 
into Aries again,South Decli, the ſaid Dec.increaſing according to the 
Sun's progreſs thro the Signs from his entrance into Ares, till his en- 
trance into Cancer,add decreaſing from Cancer, to the beginning of Li- 
bra,then increaſing from Libra to Capricorn,and decreaſing from Capri- 
corn tothe end of Piſces,and beginning of Aries, Tarrim, Gemini, Cancer, 
Leo,and Firgo,be Signs having North Dec, from the Equinoctial Circle : 
and Libre,Scorp. Saz.Cap. Aqu.and Piſces. Signs having South Dec.from 
the Circle : Then knowing (as I have ſaid) che Merid.Alt.of the Sun, the 
Dec.of the Sun,and whether the Sun hath South or North Declinarion ; 
as theſe three things are always to be confideredin knowing the height 
of the Pole. If the Dec, be North, ſubſtract the Dec. from the Mer. Altir, 
the Remainder is the Elevation of the InterſeCtion, or cutting of the E- 
quinoctial with the Merid.above the Horizon ; which in common terms, 
is the Elevation of the EquinaCtial above the Horizon, which height of 
the Equinottial taken from 9o,leaveth the height uf the Pole, at the La- 
tit, of the place of your Obſervation. Bur contrariwiſe,if the Sun hath 
South Dec. add the ſaid Dec. to the Merid. Alrit. the Produdt 4s the 
height of the EquinoCtial,which likewiſe takenfrom 90, leaveth the 
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Example. 

l obſerve the 11th of Zune, 1660. in the City of London, and found 

the Meridian Alritude of the Sun to be 62 deg. and the declination of the 
Sun N.23 deg. 32 min. Now being that the Declin. was North, I ſub» 
tracted it from the height of the Sun at Noon; the Remainder was 38 
deg. 28 min. the-height of the EquinoCtial ; that taken from 93, leaves 
51 deg. 32. min. for the height of the Pole, or Latitude of Longzn. 
. ThisRuleis to be underſtood when you are between the Equin. and 
the N, Pole, and the Sun to the Southwards of you : Bur if you ſhould 
be between the Equin. and the S.Pole,ard the Sun North from you,then 
you muſt work contrary ; for then if the Sun hath S,Dec. you mult ſub- 
rract the Declination from the Meridian Altitude ; and if the Sun hath 
North Declination, you muſt add the {aid Declination the Merid, Alci- 
tude, As for Example. 

Being at Sea to the Southwards of the Line the 4th of Fan. 16786. ſup» 
poſe you obſerve the height of the Sun at Noon, and find it to be 66 deg. 
24 min. then you ſhall find the Dec!. to be 21 deg. 18 min. to the South- 
wards, which ſubtracted from 66 deg. 24 min. the Merid. Alt. leaves 45 
. deg. 6 min, for the height of the Equinoctial: That taken from go, reit 
44 deg. 54 min. for the height of the South-Pole above the Horizon. 

Again,Suppoſe that being at Sea the 10th of ay,1676.and obſerving 
the Sun, you take the Altirudeat Noon 69 deg. 30 min, and his Declin, 
then is 20 deg, I5 min. Northwards, but then not having obſerved long 
before you know not whether you are to the Northwards of the Equin. 
or tothe Southwards ofthe Line : To know which, ſet the Sun by your 
Compats, and mark which way the Shadaw of the Sun ſtreeketh; for if 
he caueth his Shadow the ſame way that the Decl. is,then is theSun be- 
ewixtthe EQuinoctial and yon, your ſeltbeing allo the ſame way that che 
Suns Decl. 1s, and therefore fubtraCting the Decl. 20 deg. 14 min. from 
6odeg. 20 min. the Merid. Alt. reſts 40 deg. 16, min. the height of the 
quin, the Complement whereof 49 deg. 44 min. 15 the Elevation of the: 
North-Pole: Burtif the Sun caſts his Shadow contrary to his Declinar. 
- that is to {ay, it having Norrh-Declinar. his Shadow goeth Southward ; 
or having South-Declination,it caits his Shadow Northwards : Then ei= 
ther the {£quinoctial ſhall be berwixt you and tine Sun, or you in the E- 
quinoctial ; or eiſe you {hall be berwixt the Equin, and the Sun: Which 
ro know, add the Declin, and the Merid. Alc. for the day propofed to- 
gether : If tne ſumm of che Addition be leſs than go deg. fo much as it 

Tanteth of go deg. ſhall yon be diſtant from the EquinoCtial that way 
that the Shadow ftreeketh: If it be juſt go deg. then are you under the 
tquinoCtial. Again, if your faid Meridian Altitude and [Beclination 
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added, paſſeth go deg. then ſo much as is overplus, you ſhall be from the 
Equinoctial rowards the Sun,and then alſo ſhall you ke between the Equi- 
noCtial and the Sun ; and if you find the Sun tobe in your Zenith, lo 
much asis the Declmmation, ſhall yeu be from the Equinottial that way 
that the Sun declineth:By which reaſon if the Sun be in your Zenith,thart 
i:g9odeg high,and hath no declination,then are yuu urcer theEquinoCctial, 

Hew to appropriate the Tables of Declination to any other Meridian. 
Here is1n the oft uſing of the Sun s Declinarion, one principal thing 
to be conſidered, which is,that a Table of Decli. made for any par- 
ticular place, doth nor ſerve generally for all places, but oniy for ſuch 
places as have the ike, or near theſame Lungir. The reaſon is, becauſe 
"that the Declin. js calculated according to the true place of the Sun at 
Noon, at which time the Sun is upon the Merid. at the place for which 
the ſaid Tables are made: but you muſt note, that the Sun doth not 
come to the Merid. iq all places at a like rime, although that in allplaces 
the Sun being upon the Merid. makes the middle of that dav. Bur for 
every 15 deg. difference of Long. between any 2 places, the Sua comes 
fooner or later to the Meridian, by ſo many hours. So that if a place be 
I5.deg. to the Eaſtward of the place prefixed, then the Sun comes ſoo - 
ner to the Merid. by an hour ; andifit be 15 deg. to the Weſtwards, la- 
ter by an hour. And ſo conſequently more or leſs, according to the dit- 
ference of Longitude. By which reaſon,in what part of the World ſoever 
you be, you may work for the Declination of the Sun in that place by 
the proportional parts of 24 hours Declination to the hours of the diffe- 
rence in Longitude, Example. 

Being in Brafl:a (a part of the Welt-Indies) the 10th of April, 1660, 
whoſe Meridian is diſtant from theMeridian of Exgland to the Weſtward 
about 45 deg. which is 3 hours of time, that the Sun ſhould come to the 
Meridian later there than at Zondon where the Table is made; For when 
itis I2 a Clock here, itis but 9 there; and being Noon there, itis3 a 

.clock here.Therefore to apply this Table to that place,I find the Nec. for. 
the day aforeſaid,under oneMerid.to be a 11 deg.s5min.at Noon,and by . 
reaſon that when it is 12 a Clock in Braþl:a, it is then at London 3 h, palt. . 
Therefore by the Rule of proportion, I ſeek what Dec. the Sun hath at 
3 a Clock in the Afternoon, as followeth ; I take the difference of the 
Dec, between theday aforeſaia, and the next following, which 1s 20 
min. then Ifay, by the Rule of 3, if 24 hours give 20 min. what gives 3 
hours, the time ot che difference in Longitude? Fact 2 min. and 30 ſec. 
which (becauſe the Decl. increaſes) I add to the number of the day pro- 
poſed : So Iconclude, the Declination of the Sun to be the oth of 

April at Noon in. the Kingdom of Braflia, 11 deg. 57: min, and a half. 
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Again, The Day and Time aforeſaid in the Bay of St. Sebaftizn, 
whoſe Lon»itudeis 58 Degrees to the Eaſtward of Zoandon, anſwering 
near-to four hours of time, ſhewing that the Sun comes ſooner to the 
:6ridianin the Bay of St. Sebaſtian by 4 hours, than at Loxdon ; by 
which reaſon the Declination is-leſs there than at London, beceuſe the 
Declination doth increaſe; for if the Declination did inerea'e, it would 
be more there than at Zondoy : and to know the Declination of the 
Sun ig the Bay aforeſaid, I rake the difference betwixt the Declination 
of the xoth of dpril, and the Declination of the day next before, 
being 20 Minutes. Then (l ſay) if24 hours giye 25 minutes, what 
4 hours? Facit 3 minutes 20 ſeconds, which deducted from 11 degrees 
55 minutes, the Declination of the Sun the Toth of April aforeſaid art 
London, leaves 11 degrees I minutes 40 ſeconds. The Declination of 
the Sun at Noon in the Bay of Sr. Sebaſtian, being that when it is 12 - 
of the Clock there, it is but 8 a Clock at London, or in any place 
having the ſame Longitude : Pecauſe this appropriating of the De- 
clination to any other Meridian, is to neceſſary: I have firſt in the Ka: 
lendar ſet down the daily difference of the Declnation between the 
two Sections in either Page, which will differently ſerve for both; 
andlI have alſo added this Table of Proportion, for your more ready - 
fiading how much you muſt add to,. or ſubtract from the Declination 
inthe Kalendar. The work is the ſame as in the former Example, on- 
ly this Table will fave you a labour in working by. the Rule of Three, . 
. and ſo needs nofarther Example. | 


+ 
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[<A Table to proportion the Sun's Declination to any time of the Day, 'or to: - 
any other Meridian: The daily difference of the Declination being, 
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How to obſerve the height of the Pole by the Stars, 

« & H'E working thereof by the Stars to find the height of the Pole, is 

all alike with the working thereof by the Sun; for if you obſerve 
any Star upon the Meridian, look in the Table of fixed Stars for the 
name of the Star which. you obſerved, where you ſhall find his Decli- 
nation, either North or South, and the right Aſcenſton thereof in de- 
grees and hundred parts, and having taken the Altitude of any Star 
upon the Meridian, you have nothing to mark in the Table of this, bur 
the Declination, which if it be North, take the Declination ofthe Star 
from the height thereof: The remainder taken from go, leaveth the 
height of the Pole: Bur if the Star hath South Declination, add the 
Declination to the Altitude taken, and the Product thereof taken from 
590, leaves the height of the Pole. Alſo to find the time of any Stars 
coming to the Meridian, is ſet down after the Tables of the Sun's right 
Aſcenſion ; but for the firſt day of every Month, you have it in the 
I able of the Stars. | 

Example. 

The 25th of November, Tobſerved a Star of the ſecond bigneſs.in the 
Wing of Pegaſus, ar the Flying-horſe, about 8 of the Clock in the Even- 
ing, and found the Meridian Altitude thereof to be 51 deg. 52 min. and 
in the Table of the fixed Stars, 1 find the faid Star to have 13 deg. 24 
min. North-Declination : which taken from.5 1 deg. 45 min. the hezghr 
obſerved, leaves 38 deg. 28 min. the height of the EquincCctial, the 
Complement whereof 5 1 deg. 32 min. is the height of the North-Pole 
at London. 

And conſequently for all thoſe Stars,whoſe Declinarion is taken from 
the EquinoCtial: Burt for thoſe Stars which are any thing near to the 
Pole, whoſe Diſtance or Declination is counted trom the Pole, their 

' working is thus : You muſt note, that that being far to the North- 
wards, ſome of thoſe Stars will be twice upon the Meridian, viz. Once 
above the Pole, and once under the Pole: Therefore i& you obſerve 
any Star upon the Meridian under the Pole, and the diſtance of the ſaid 
Star from the Pole to your Altitude obſerved, the total 1s the height 
of the Poie: Burif you obſerve any Star upon the Meridian above che 
Pole, fo much as1s the diſtance or declination of the faid Star from rhe 
Pole, you muſt rake from the Altitude taken, the remainder is the 
* -*ahr of the Pole, 


— 


As for Example. 


if at Lond mn you obſerve the former Guard Star beneath the Pole up- 
on the Meridian, yuu fhall findit to be 37 deg. 16 min. to which if you 
. " mp oneee m4 
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add 14 deg. 22 min. the diſtance of the ſaid Star from the Pole, the to” 
ralis 51 deg, 32 min. the height of the North-Pole at London. Again» 
the ſame Star obſerved upon the Meridian above the Pole, is 65 deg- 
54 min, from which 14 deg. 22 min. the diſtance aforeſaid taken, lea- 
veth 5 1 deg. 31min. as before. ; 

Note, That being far Northward, thoſe Stars between the Equi- 
noctial and Tropick of Cancer are beſt to obſerve; and being between 
the ſaid Tropick and the ſaid Equinoctial, thoſe Stars above the Pole 
are fitted for Obſervation ; and for thoſe thar travel far beyond the 
Line to the Southward, the like order muſt be kept by the Stars-. 
between the Equinoctial, and the Tropick or Capricorn, and thoſe 
that arenear the South Pole, 

Of the North-Star. 

Hereas the North Star being very near the Pole, and (by re- 
port) is of moſt Sea-men made u'e of for Obſervation in our 
Northern Navigation, conſidering the great uſe that hath been 

made thereof, there hath formerly been 2 Tables ſet forth for this pur- 
poſe, the one after a more general way, as ſuppoſing little or no ditffe- 
rence in any Laticude ; the other with ſome allowance for the difterence 
of the height of this Star in ſeveral Latitndes z whichthough it be nor + 
much, for it is but 3 min. in the Lar, of qo deg.and bur q min. in the La- 
titude of 5a deg. and but 6 min, in the Latirude of 60 deg. (which is 
as faras theſe Obſervations can well be uſed) yet this difference is not 
to be negleCted, and therefore here I have joyned both theTables in one, 
having corrected them according to the true Declination, of this Star 
from the Pole, for the year 1660, whichis 2 deg. 30 min, | 

Bur herein take ſpecial notice, how you muſb reckon theſe Points of 
Compaſs, which in the old Tables were not well directed, for they rec- 
kon the Points of the Compaſs upon their NoCtufnals, juſt as they are 
in the Figures of the Compaſs, Page 12. which though it ſhows the 
true Poſition of them, as it lies flat, yet is very falſe and abſurd when 
the Inſtrument is held up for Obſervation. 

T herefore in this Table,I begin at that part ofthe Meridian which lies 
directly under the Pole, which may moſt probably be called the North, 
and ſo proceed point by point, as the Guard and the other Stars make 
their Revolution about the Pole, aſcending from this loweſt or North 
Point of the Meridian to the North-eait, and ſ@to the Eaſt, and from 
thence to the South-eaſt, and fo to the South or higheſt Point of their af- 
cending, being direfted over the Pole: From this South or higheſt Poinc 

: they 
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they deſcend again by the Weſt, and ſa.return to the'North again, Yer 
becauſe ſome have ſcrupled hereat, being uſed to the other way, I have 


_ alſo in the laſt Column ſer the Points of the Compals according to the. 


old way, ſo that you may uſe which you tind beſt. | 
Laſtly, Take this as a, general Uſe to guide you, and to prevent Miſ- 
takes, that the firſt of the Guards of the little Bear whieh 1s in the Star 
youare to obſerve, is almoſt in oppoſition to the Pole-Star : fo that 
when the Guard-Star is under the Pole, then the Pole-Star is above'the 
Fole ; and when the Guard-'Star is above the Pole, then the Pole-Star is 
under the Pole ſo many der: and min. as the Table ſhews you, | 
The uſe of the Table is thys : When you would obſerve the Alticud 
of the North-Star, mark as near as you may (or rather obſerve with a 
Nocturnal made on purpoſe) upon what Point of the Compaſs the for- 
mer Guard of the little Bear is (reckoning the Points of the Compals' 
thereon, according to the foreſaid Rules) and ifthe ſaid Star be not juſt 


- Vpona full.Poinr of the Compads, then ſtay a little longer, till it come to 


ſame of of them, and then obſerve the hejght of the Pole-Star as exact- 
ty as you can, "Then by the way of your Ship, knowing within a deg, 


_ or z 'what Latitude you are in, conſider which of theſe Latirudes ſer 


down 1n the top of four Table, in that which you are neareſt to, and 


- uie that. ' And now if yon find the Peint of the Compaſs which the 


Guard-Staris upon in the firſt Column of the Table, in that very Line 


"Under the Column of your Latitude, you ſhall firdd how many deg, 
and min. the Pole-Star is either above or below the Pole ; according to 


The direCtion of the laſt Column of the Table, which you make uſe of. , 
If the Star be any thing above the Pole, ſubtratt the number in the 
Table, frem.the height of the Star obſerved : but if the Star be under 
the Pole, then add the number found in. the Table ro the height 
obſerved, and ſo you ſhall have the true height of the Pole, 

Thus (if withouthaving any reſpt Ct ro the Latitude) you fhall ſee 
the Guard- Star to the juſt North-eaft from the Pole-Star, and by ob- 
ſervation find the height thereof to be 5o deg. ao min. Took out this 
Point North-eaſt in the Table, and againſt it in the next Coſumn fnarked 
(o Lat.) you ſhall find that the Star is odeg. 39 min. above the Pole, 
and this now ſubtracted from the forefaid height 5o deg. there reſts 49 
QCg. 2IT min, for the height of the Pole. 

But if you will be more exaQ, and havereſpect to the Latitude which 
_ are in, which you may ſuppoſe to be about 5 o deg. then look in this 
Line of North-eaſt for the Column undery o,and there you ſhall find that 


the 
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the aforeſaid helgtitof 50 deg; ſhews the tryceLatiwde,to.be 49 deg, 25 
RS 4 min. from the fornier z and is -fo much the more 
exact, . : | Pf one 
Bat if the Guard-Star had been South-weſ?, then the Pole-Star had been 
30 min, or (more exattly): 44 min; under the Pole, which being adde 
to the height 50; deg. the'Latitude ſhould be 50 deg. 39 nin Of more 
exatly'5 9 degrees-44- minutes,  jirz 14-7125 15 8M | 


And now having made plain unto you the Uſe and Profit of the ſaid . 
Table, it being indeed fo neceſſary and commodious for the Mariners 
Uke as: anyRyle whatſoever ;_ It tefteth now to ſpeak ſomeivhat mote pary 
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- * A Table of theNorth Star. © | | 
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FixedStarsand their coming to the South the firſt day of 
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t the.Complement-of the Sun's right Aſtenfjon | 
yy ny day at Manight, in Hours and hundred Parts. | 
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| | A'Table of the Complenient' of the Sun's right Aſcenſion 
 forevery day at Midnight,in Hours and hundred Parts. | 
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The Sei-matni's gr 
A Deſcription of the former Table of the Sun's Right Aſcenſion. 
Think it not amils, before 1 ſhew you the ule of the former. Table of 
Right Aſcenſion, for. finding. the tire of any Star .coming to: the 
Meridien," to explain unto you what -we call Right Aſcenſion. 
Know therefore, that in the Spheze there is Right Aſcenſion, Oblique 
Aﬀſcenſion,. and Mean Aſcenſion, which have all ſeveral Definitions-: But 
the rett being impertinent, I will only ſpeak of Right Aſcenſion, which is 
thus. defined. Right Aſcenſson is that portian of the EquinoRial which 
cometh to the Meridian of:Noon-ſtead with any Star, -or "> part of the; 
Ecliptick : Or more plainly, It is that Number of Degrees of the Equi-- 
noQial, compriſed between the Vernal EquinoGtial Point or Interſeftiou 
of the aid Equinodtal Circle, and the firſt minute of Aries, and that 
Star, or part of the Ecliptick, which is upon the Meridian at the day or 
. timedeſired, As for your becter underſtanding, If the, beginning of A4- 
_ ries being upon the Meridiang. or any Point, or Star in the faid beginning 
of Aries, then hath the ſaid Pointor Stari ſituated no Right. Aſcenſion 
at all, by reaſon that the beginning of the Equinodtial —_ to the 
Meridian therewith. But if the beginning of Cancer, or any Star in that 
ſituation be upon the Meridian, then is there with it under the fame Me- 
ridian 90 deg. of the Equinoctial, or.6 Hours of time, being that every 
' 15 deg. of the Equinoctial anſwers to one Hour of time, ſhewing that the 
Star or Point which is in the beginning of -4ries,: ſhall come. to the Me- 
ridian 6 Hours ſooner than the other which is in the beginning of C ax- 
cer, and ſo others. -Idoubt not but that theſe few Words will {uffice to 1 
give you the better light co that which follows. © Firſt therefore, - to find | 
the Right Aſcenſion of 'the San at;any time, look for . the Month in the q 
Head of the Table, and for the day of the Month at the-left-Gdeof that. 4 
Face whete the Month deſired is; afidin theicommon Angloatiering to of 
them both, is the hour and minute of *the Sun's Rzgbs. Aſcenſion,: i 
: Te = of the ER T ables of the fixed Stars, qong "1 the oy s 1d 
"Ri zhe Biſkerilichs | = 


Wo wi Be nd hh Ys 
ee either r very: 5 Gf 
fit a5 are fit To the 
Tycho, or any of he Pare: 
Ai chertica by Abel 


3 


LO 


unts: 


are e indeed Stars.. of the firſt; Magnitude, and: therefore if it were e poſſible 
to have their true places, they would be of good uſe : But ſeeing forme 
Kcotiht the ſt of Eri4anisto be in 21 deg, 10min; V, and Latitude S: 
23 deg. © min. and 6thets account/it in 9:deg. 45] min. 6; and/Latitude 
S. 59.deg, 30min. white-the truch is better known;we need nof zely:upon 
fach #h wicertaincy, -having fo many other Stars fit for Obſervation. -So 
Bkewife for Canops, (ome reckon-it to be in 8 deg. >, and South Lati- 
tiide'75 dey; others allow it 69 deg. of Latitude. 
cofiftcad'of theſe two, Thive- added to:the'Table' a Star of the ſecond: 
js erp i = x 1 of the' Wing of Pegaſus, a Star ſo fit for Obſerva- 
ribiz-rhat Mr." Giizter makerh choice of :it tox/one 'of the 5;Stars to: be ſec 
vpdir his Quadrant: ' And all theſe Stats have their allowance of Rzgbe: 
& Hfeenfion and Peclination for 100 years, by which you may refify them 
in time to-come.. I have ſet down their places for the year 1660, and this 
Table will not-need rectifying' till che'year 1670. 
<''T< find the time of ary Star's coming ta the Meridian, the ful "i of 
every” Month: feek the nartber'of che Star fhthe firft: Column of the lefe- 
hand Page; and ſeek the fatre'number-in_ the laſt Column:of the right- 
Kand Page; and in the fame Line under the Names of : the Month, you 
thall ſee the hour and hundredeh part [the Star comesto in the Meridian. 
Example. . 
-:1 FP defits Xo know: at what time the Bulls: Hwaics fo:the Meridien 
6 firſt day of 'Fanuary ;, Hook in the fir{t-Column of the left-hand Page, 
and 1Itind Lo Rumiber k 3, then 1 look 13 in'the laſt Column of the right-. 
hand Page, and-right under Fanuary in the ſame Line,. I find 8 hours and 
& hundred parts and: becauſe find the Letter Anext over-head, I ſee it 
is Afternoon, that is $ of the Clock at night;and 7.1 hundred farts, which 
is ntaPtlieee quarters of an hour, and(d of:all-Other. , | 
-: Againg/ Here! yoo may ſee by: the” _—_— __ a aber of chlo Sir : 
ae in cent; ep atany time. 1111 ; 
; Exnples 1.” 
-F tefire to know how: many. of theſe Scars; are in ke Rule Tir '. "9 
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But that you may know the time of any Star's coming to the Meridi- 
any and.day of the Month ;, and:that ſomewhat more exactly, and with 
more eaſe, than by the Rulc tormerly, preſcribed in this Book, 1 have in 
the Tables of the Stars, ' added the Rigbr Aſcenſion of every Star, in hours 
| and hundred parts; and alſo made alteration in the Table of the Sun's 

Ribs” Aſe hiſt, ſetting down'+the Complement of the Sun's Right | Aſ- 
cenſiori, inſtead of the Right Aſcenſion, which -is more eaſy in the uſe of 
ir : For this requires only Addition, the other Subtraftion ;, and many 
times one tay *torget;z and ſubtrafÞ the one inſigad.of the: other... This 
Table'alfo is titted tothe time bf Midnighty/.which is: moſt properyibe- 
cauſethe Stars dr&only*+ viſiblein the hight.' 1: Andlinthe: Rig br: Aſcenſion 
both of the Sun arid: Stars; "have not excceded 1:2 Hours, the Account 
by that means being more eaſy z- and.if you know not | whether the time 
fall out in the Evening or Morning, the Tables of the Months will di- 
re Ou. > K's vs . bas} i mu of I F293 WV, MW... ” «-*# >< 6 4 - | ; 

Now'the Rule for the afings is thus: *Addthe Right Aſcenſcon:of the 
Star, afd the Complement of-the-Sur's-Right: Aſcenſion tor any Night, 
(as you tind it in the Tablc)- together, andthe tum-is the time of the 
Star*s'coming to the South 3 but if the fum exceeds 1 2, caſt away 12 
and take the Remainder. | | 
26.5 10 3609 fe 4 | | Example,” | ache RE 

'The R:pBt Aſcenſion of the Bulf s Eyeris, '—- 4 hours 48 patts.- | The 
Completnent -of- the Sun's Right Aſcenſion, »Fanuary 22, is [3 hours:9 
parts, ' ' Theſe two added: together, make -—-7 hours 48 parts; .:which is 
the time of that Star's coming'to the South the 21 day of Faxuary, 
at Night, and ſo you muſt do for any ' other Star, at any. other - 
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'Defire to kriow the Right Afconſien of 'Orion's right-ſhowldet : iv the: 
YE: 1686; trafF i660 out $3683;utke.diffennad4s 26{;thed: 
T2606 Years give: 1degree Paqants {cr [thoduflereoge afoRight 
On, WHAC Tha} 46-years:igivcy?i tru wars 35 
$9948; Ave added! 1618 ad degrees:2tpupatts;' therBightriel/ponfpces 
ofthe id Star” ni'thelyekr /X5505iche ſum: is::$4.:degtees 62 parts,o the 
Right” Aſcenfont off the ſanio Star! imche year #1686; andthe like (gb all o+- 
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Torefify the Declination of any of theſe Stars that have the difference 
*' __ ' given, to anytime within an 100 years. | 
| Do otcet ale 1 6: aaWPle-:; 5 PEW Sa 
F Defire to know the: Declination of the Pole-Star for the year,1657, I 
ſubtract 1660 out of 1667, the difference is 73 then ſay, If 10c years 
give 34 min. for the difference of Declination (as you may ſee in the Ta- 
le) what ſhall 7 years give ?. and'you ſhall tind 2- min. 38 parts, which 
is-'toibe added, as you-may ſee by the Letter. Ain the. laſt Column, to 
87 deg;.30 min. the Dedination of tie Pole-Star for the year 1660, and 
the whole is 87 deg.;32 min.  the:Declination - of the Pole-Star for the 
year 1667. [This way of reGtifying the Right Aſcenſion and Declination, 
I doubt not but it ſhall meet with ſome captious Cenſures, but I know 
the defeQ between this and Calculation cannot be ſo palpable as theirs in 
cenſuring,: Howbeit in the mean - time we may ſee, that the former Ta- 
bles for theſe Stars that I'have:calculated muſt be renewed again at moſt in 
20 years;:; or elſe Errors will-be in their-uſe. x | 
Having ſufficiently explain'd unto you the manner and way how both 
by the Sun and Stars to attain to the true height of the Pole, or Latitude 
of any place, I purpoſe now (God-willing) to ſpeak ſomewhat of the 
Longitude, which as the former is moſi eaſy, and the tinding thereof 
known /almoſi to all Sea-menz, fo is the ; other as uncertain, and hath not 
yet hitherto been found or known exaRly to any, albeit that many Learned 
Men of great Experience, having laboured very earneſtly for the ſame, 
and invented many good Means, as helps and aſſiſtance unto Mariners 
in their long Navigation and Travels, by which, though with great La- 
bour,' Care, and Induſiry, they tranſport themſelves to the utmoſt Re- 
gios'vÞ the World ;::with ar more eaſe and. facility.;they. .might doir, 
if they could axperfettly and: xeadily find. the. Longitude at all times, as 
they may the Latitude, for then having failed many days in unknown 
Parts upon thelarge: and:ſpacious Seas; and enduring all thoſe indurable 
Troubles, :Miferiesy: and 'unſpeakable Calamities, . which . do for the 


yrs vet nr et nr: Voyages : yet after all chis,. if upon. the fit 
brite readily-with the Latiade fing alſo tha 1. 


inks) :uhtir; forepaſt -Troubles-would be -Joyfully remedied, being tha! 
thele-twy >. neg. Sifters) - would-apply- ſuch: pleaſing comfort.to; 
their cold Stomachs,. aftercthcir tedious Travels, by. giving them the. true 
prick or place of their then preſent being : Peter Apian, and Gemtis 
Friſius have written thereof, as alſo ſome others : but truly in my opi- 


- nilon it was never brought to ſo exquiſite PerſeCtion,'as is now adays 3 = 
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for me to write thereof, were but as it were to ſet up a Candleat Noon- 
day, rather to ſhew- mine-own Folly than to light thoſe that know a bet- 

ter way than my ſelf ; in which doing, well may Apelles?s ſaving, Ne 
futor ultra crepidam, be applied unto me : But for my excuſe, I do en- 
treat the Judicious to perſwade themſelves, that it is far from my 

Thoughts to ſet down any thing in this for a Precedent unto them, but 
only in good will to ſhew my opinion 4hereot to the Ignorant, being as 
followeth. | 

Firſt therefore, The Latitude being known, by finding the Longitude 
alſo, you have the true Prick or Place in the Globe or Card, where your 

Ship is, which to tind the neareſt, is two ways z one dy the dead-reckoning, 

the other by obſervation ;- but dead-reckonipg, (as they call ic) being as 

I take_it, moſt uſed, I will ſpeak firſt thereof, by which if it were poſli- 
ble that this Reckoning could exactly and preciſely be kept, it would 
give both Latitude and Longitude without any Obſervation at all : The 
different Latitude being only the diſtance that the Ship is departed from 
the Paralle! where ſhe laſt was, either Northward or Southward z and 
Longitude being the diſtance that ſhe is departed from the Meridian ei- 
ther Eaftward or Weſtward : For the knowledg thereof, theſe things are 
principally to be conſidered. + ; 

Firft, The truePrick or place of the Ship?s being at the beginning of 
the Voyage. - 

Secondly, A ſound and experimented Judgment of the way that the 
Ship maketh with” every ſhift of Wihd. ._ .. x 

Thirdly, To know: exaQly. how much the Compaſs doth vary from 
the trae North or South-point, upon which the Needle is touche either 
Eaſtward or Weſtward, in as many ſeveral places as conveniently may be 
obſerved 7 

Fourthly, Tonote diligently the Floods or Currents, which may cauſe 
the'Ship's way'to be more Leeward, or otherwiſe than cxpeQation, and 
to give allowance of 'her.Courfe and way 'actordingly. Rs 

Fiftbly,” The: ſeveral Points of. the Compaſs that ſhe makes her Courſe 
good upon, and-what way ſhe hath made upon every Point. 

Sixthly, To bring thoſe ſeveral Courſes into one ſireight Line, thereby 
to know what Courſe ſhe-hath made good, with the neareſt diſtance upon 
the {aid Poitit of Rumbythar the hath.made her way. good upon. 

A Owing how many Leagues doth raiſe or lay. a degree 
upon the' id Rumiby/atid true reckoning, of your-ſfaid Courſe, and Di- 
ſtance, gives you: the difference of Latitude, or the Parallet where the. 
Ship then is 3 andalſo knowing how many Leagues anſwer to a _ 


z 
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of E; ad W. in the+ ſaidoParallel; the: Conte, Diſtance and Latitude 
givesthe diflerence of Longitnde;:or the Meridian under, which. che Ship 
then is, the Interſe&ion of which ſaid Parallel and Meridian is. the Pick 
ot Place of the Ship's then being 4; of which things I wil ſpeak more par- 
ticularly afterward. 7 FSC M3001. 5t- 357 
Nowirt reſteth to {peak ſomething of knowing the Longitude only, by 
Obſervation, 'which is very neceſſary tobe known; that thereby the one 
may make trial of the other, being that it the account by dead-reckoning; 
and alſo by Obſervation, do both agree in the Latitude and Longicude, 
then you may be well aſſured, that you know truly the place where you 
then are, - which Longitude . by Obfervation, is : thus known : Prepare a 
very perfect and true running Glaſs, -which may. preciſely ,ryn 24 hours 
withoit ettor, ' and-about the time that/-you'purpoſe, to ſet Sail, ſet the 
ſaid Glaſs a tunningjult-ati12-a Clock,: when. the Sun, is upon; 'the Meri. 
dian : being run'out, be ſure to turn the faid Glals, inftancly-as it .is our, 
not loſing any time in the turning of it ;. and ſo having very warily kept 
the ſaid Glaſs'till you think-good to make an Obſervation, at which time 
it is requiſite to hive in readineſs awhalfhour Glaſs and a, minute-Glaſs, 
that the 24-hour-Glafs be» oat before the Sun comes jto. the Meridian, 
then ſo ſoon as it is out, to turn the half-hout-Glaſs er. minute-Glaſs as 
you ſee occafion, thereby to know prefently-how muchthe 24-hour-Glaſs 
15 out before the Sun comes to the Meridian : for if the Sun is upon the- 
- Meridian juſt when the 24-hour Glaſs isout, then you may aſſure your 
{elf that you hvae failed North and Soutb, and-are fill-under.,the ſame Me-- 
ridian you-were at firft ; 'but if the '24-hour-Glaſs be out beforp the Sun 
comes tothe Meridian, for every-4 minutes thatithe'Glaſs is out before, 
Noon, your difference of Longitude is 1 degree to the Weſtward, and for - 
every hour 15 degrees. EC _ 1 So 
© And contrary, if the'Stin comesto the; Meridian before theGlaſs.is.our, 
then according, to the ſame proportion. of -time. js; your difference of, Lon-. 
gitude to the Eaſtward, which difference of; Longitude, if. ygu multiply . 
by the nutnber'of Miles ariſwerable to: a Negree of Langituy in that La- 
titude, where you thenfind your ſelf to be, the Product igives.the, Miles. 
of diſtance,” that you are either to Eaſtwaid or: Weltward of che Mexidian” 
that you are departed from. # ooo voic fed of 5) hu re w woal a 
| The like fit alſo-be fected byrany.cf choke bxed. Stars, whale 


naſe; trug;. 
Mer me 
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time of Fon roithe Meridianzyod know 4 dot if: the,acco 


preciſely kept-by your Glaſs;>anditheStar's eoming!to;the Miridi 
you fitid th your Tableof 'Rigbt Afctnfion, go juſtly agrecy, thenare you, 
{ififf-ander one andthe ſathe Meridian; but,jif. the [tame paſt by,; yaux- 


ccount, 
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Account, that the faid Star ſhould be upon the Meridian befere the Star 
doth come to the Meridian ; for eyery hour that the Star: comes to the 

Meridian afcer the ſaid time paſt, your difference of Loygitude is 15 de- 
| grees to the Weſtward ; and forevery hour that the Star comes to the 
Meridian before, by your account of time truly kept, it ſhould be upon 
the Meridian, your difference of Longitude is 15 degrees to the Eaſtward, 


et 
——_— 


A Ebough the Author of this Book in his time, knew of 10 other means 
to attain the Longitude, than by ſuch 4s he hath here publiſhed, and 
by the Eclipſes which ſeldom happen ;, yet ſeeing it bath pleaſed God ſince bi 
rime to reveal a manifeſt way, ( which cannet be toppe d, but it will come to 
perfettion) to attain the Longitude ;, I ſuppoſe #t' #5 neceſſary to ſpeak, 
ſemething. of it,, becauſe it falls out ſo fit in this place. 


Here are ways that arc not imaginary (as ſome aftirm) butreal, and 
grounded upon certain natural Principles, as any Mathematical Con- 
cluſions whatſoever, in Geography or Navigation. 

And whatſoever many may expect ſome excellent way for it from 
Foreign Parts, by certain ſmall Stars near Jupiter, and that ſome here at 
home would have the World conceited of a way by Celeliial Obfervati. 
6n ; yet it is without doubt, the Longitude muſt be found by Obſerva- 
tion made of ſomething below the Moon : for I do truly affirm, that 
there are Magnetical Poles, whoſe Latitude and Longitude I do as cer- 
tainly know, as concurrent Obſervations and Arithmetical Cakulations 
can diſcover them ; and their Annual Motion I know, and by: conſe- 
quence the time of their Revolution. It may be objected, that the Vari- 
ation in many, nay in moſt places, is very irregular, and not according to 
ſuch Magnetick Polesas I ſpeak of; for in ſome places on the ſame Pa- 
rallel in equal ſpaces, it altereth much ſwifter than in other z beſides in 
the Parallel of London, there is 2 degrees oo Eaſterly Variation to the 
Eaſtwards of Lond, and 2 degrees 00 Eaſterly Variation to the Weſt= 
wards of London ;z and yet both theſe Places are to the Eaftwards of the 
firſt Meridian of the World within 45 deg. o min. of Longitude. Ir is 
true; but all this I can very well reſolve, and I doubt not but to do it for 
all places : Moreover, there are ſome places within a certain Longitude, 
whoſe Variations continue conſtant for hundreds of years, and yet atter- 
wards do- vary as ours here at London doth now ; but at London it is 
never conliant, although in former time the Variation of it was not ſen- 
ſible, it is now in its {wifteſt motion. It were to be wiſhed (that as 
many noble-minded Men have been + the charge often-times to adven- 

fure 
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ture towards the ſecking out ai paſſage North-weſt into the Soath-Sea) 
that fome Noble-minded-would + take this into confideration, or that 
fome Noblemen furniſhed with convenient and exa& Inſtruments, might 
make Obſervations to the Weſtwards for the more full perfeQion of this 
Work, it would make much for their laſting Fame, and for the Honour 


' of this Kingdom. But becaufe am confined to a little room, I muſt 


abruptly- end-my Diſcourſe of Longitude, only take notice, that thofe 
that live until. the Year ofour Lord 1657, ſhall not ſee any Variation at 

all at Zopdon,. and afterwards\it will encreaſe Welterly at leaſt for 50 
years. .  EL0000 

. This being written by My Bond 20 years ago, it came to paſs exactly 3 
ſo.thatin .J#ly 1657," it was obſerved there was no Variation at London ; 
and now the Variation. will begin to .þbe Weſterly, and will encreaſe 
Weſterly about 1 1 minutes every year for the firſt 3o or 40 years, but 
afterwards the'\motion will not be ſo faſt. The Period of the Motion. is 
about 370 years. 


Of the Variation of the Compaſs. 


Oncerning the Variation of the-Compaſs, it hath been very learned- 
ly treated on by divers of our Country-men, and in our Vulgar 
Tongue, and namely by Mr. Norman, and Mr. Burrow, in their Books 
called the New Attrattive, and Variation of the Compaſs : and ſince 
that, moſt excellently and ingeniouſly written of, by that rare and learn- 
ed Mathematicianof our time, Mr. Wright, in his Book of the Correttion 
of Errours in Navigation, as alſo in his Tranſlation, called the Haven-' ' 
finding- Art : In which reſpe& it is needleſs for me here to write any 
thing thereof, only let it ſuffice to ſpeak a little thereof, and being ne- 
ceſlary to the knowledg of the fore-going Matter, for them that would 
willingly note how much the Compaſs doth vary in fevera] Places of their 
Sailing, I think it beſt to have the Needles' of their Compaſs touched 
upon a good Stone, and fo placed direly under the North-Point of the 
Fly, without allowing any Variation at all, the outward edge of the 
faid Fly to be graduated te each quarter into 90 degrees, for the ready 
reckoning of the degrees that the Compaſs doth vary from the true 
North or' South, either towards the Eaſt or the Weſt, Over which 
Fly, it is neceſſary to have a round Circle of Braſs, with two Sights upon 
the ſame, the one directly againſt the other at oppoſite Points, to be 
raiſed perpendicularly where occaſion ſhall ferve ; which Circle with the 
Sights thereon, as I haye ſaid, being placed upon the Glaſs over the FY 
within 
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within the Box where the Compaſs is, when you would obſerve the Va- 
riation of the Compaſs, juſt either at the Sun-Rifing or Setting, turn 
the Sight in the Braſs Circle towards the Sun, and looking through the 
fame, mark preciſely how many degrees the ' Sun riſeth or fetteth 
from the Eaſt or Weſt Point of the Fly or Compaſs : For if the Sun 
be in the EquinoRial, having then no Amplitude, fo. much as is the 
difference of the Sun's Rifing or ſetting from the Eaft or Weſt Points 
ſhewed ' by the Compaſs, is the Variation of the Compaſs from the 
true North or South; but if the Sun be either- to the Northward or 
Southward of the Equinodtial, having Amplitude, then is there a re- 
ſpe& alſo to be had to the Sun's Amplitude : as thus, if the Sun hath 
North or South Amplitude, and that you obſerve the Sun to riſe or 
ſet ſo much from the Eaft or Weſt Point of the Compaſs, as is the 
Sun's Amplitude, 'and likewiſe the ſame way thag the Amplitude is, then 
hath the Compaſs no Variation: but if the Sun having North Ams« 
plitude, riſeth notwithfianding more Northerly. by your Compaſs 
then by the faid Amplitude it ſhould do, the degrees of true Am- 
plitude deducted from the Amplitude which the Compaſs ſheweth, 
leaves the Variation of the Compaſs to the Eaſtwards of the North : 
But if the true Amplitude be greater than the Compaſs ſheweth; the 
one deducted from the other, leaveth the Variation to- the Weſtward - 
of the North : :and if the Amplitude be Southerly, and the Compaſs 
ſhew the Sun to riſe Northerly, both the differences added together, 
gives the Variation Eaſterly : or if the Amplitude be Northerly, aud the 
Compaſs ſheweth it to be Southerly, then both the differences added 
together, gives the Variation to be Weſterly, All this is tobe under- 
ſtood, when you obſerve by the Amplitude Ortive (viz.) at the Sun's 
Riting : for if you obſerve the Setting thereof, then by adding or de- 
ducting the differences between the true Amplitude known, and the 
Amplitude given by the Compaſs, the total or Remainder ſhews the 
Compaſs to vary ſo much to the contrary ſide. An Example will make 
all this plain unto you, which let it be thus propoſed : Sup- 
poſe that being at Sea you find by the Table of * Sines here- * $4 prop. 
after ſet down (ar by ſome other means) the Sun's Am- 3. of the uſe 
plitude at the time to be 20 degrees to the Northwards ; 9f Sizes. 
and ſceing the Sun at his riſing, by the Compals (as is 
before ſhewed) you find that the Sun riſeth 35 degrees to the North. 
ward of the Eaſt, which is ſomewhat to the Northward of the North. 
eaſt and by Eali-point ; therefore_ ſubtracting 20 degrees, the Sun's 
true Amplitude, from 35 degrees, the Amplitude which the Com- 
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pa ſheweth, the Remainder being 15 degrees, theweth the Com- 


als 'fo be ſo much varied from the North to the Eaſtward, which 
is one whole” Point and above 5 : Otherwiſe the Sun having the 
ſame Amplitude Northerly (as is aforeſaid) and ſetting him at his going 
down by the Compals, the ſaid Compals ſheweth him to ſet only 5 deg, 
to the Northward of the Weſt, which deduQted from 20 degrees, the 
true Amplitude, leaveth 15 degrees for the Variation of the Compaſs to 
the Eaſtward, as before. 


As for Example. 


Suppoſe that the Sun having 23 degrees of South Amplitude, and 
the Compaſs ſheweth the Amplitude or Rifing to be 11 degrees 
Northerly, | add 23 degrees the true Amplitude, | with 11 degrees 
of contrary Amplitude, which the Compaſs ſheweth, and the Pro- 
dudt 34 degrees being three whole Points, and ſomewhat more, 
ſheweth that the Compaſs is ſo much varied from the true North tothe 
Eaſtward. ; | 

Again, the Sun having the ſame Amplitude Southerly, you obſerve 
at his Setting, and find by your Compaſs that he ſetteth 11 degrees 
Northerly, adding the two Amplitudes as aforeſaid, 23 and 11, the 
ProduQt 34 ſheweth the Variation ſo much to the Weſtward, being 
that in the Obſervation at his Riſing, the Eaſt and by North Points 
of the Compaſs ſiand where the Eali South-caſt ſhould be ;, and at his 
Setting in_ the other Obſervation, the Weſt and by North-Point of the 
Compaſs pointed to the'Sun, in which place ſhould be the Weſt South- ' 
well Points. 

Theſe few words will ſuffice, being (that albeit to the ignorant they 
{cem ſomewhat dark, yet) in the PraQtice thereof, they ſhall find it, I 
doubt not, very plain and eaſy for their underſtanding : otherwiſe there 
are ſundry forts of Infiruments to find the Variation by 3 but others have 
already-written thereof : I have thought good alſo to ſhew my Opinion 
of this plain and eaſy way, knowing that the Mariners having made 
Experience of many ways, will only uſe that which they hind beſt 
both for theic Eaſe, Profit, and Truth thereof, And note, That 
whatſoever is here ſpoken concerning the finding the Variation by 

the Amplitude, the very like may be obſerved, by the Azimuth, 
NE by the Sun or Stars being to be ſeen, may at any [time be 
OWN. 


How - 
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How many Leagues ſailing upon any Point of the Compaſs will 


- raiſe or lay a Degree of Latitude, and what 
| the Meridian you make thereof. 


Departure from 


His is ſo common in every Book, that I need not write thereof, 
but only being that it is a neceflary Help to that which hath 


been before ſpoken of, it is not amiſs to ſet it here 
eth 3 | 

Firſt, Sailing South and North, you keep till one 
Meridian: and in failing 20 * Engliſh Leagues, you 
cither raiſe or depreſs the Pole x Degree. But if you 
ſail upon the firſt Point or Rhumb from North or 
South, either Ealtward or Weſtward, you muſt fail 
20 Leagues, and one third part, toraiſe or lay one 
Degree of Latitude: and ſo having changed your 
Parallel x deg. you are alſo departed from your firſt 
Meridian 4 Leagues, the way which your Courſe 
Was» 

Upon the ſecond point or Rhumb from North to 
South, 21 Leagues and one third, to lay a Degree of 
Latitude, and your diſtance from the Meridian is 8 
Leagues and one third. | 

Sailing upon the third Point 24 Leagues to raiſe 
or lay a Degree, and Diſtance from the firſt Meridian 
ts 13 Leagues and one third.. 

Upon the fourth Point 28 Leagues, and one 
third, raiſe or lay a degree of Latitude, and diſtance 
from the Meridian is twenty Leagues. 

Upon the fifth Point 36 Leagues, raiſe or Jay a de- 
gree of Latitude, and diſtance from the Meridian 
is 30 Leagues, 


Bur becauſe many will "hardly be drawn o alrer rhej 
Old Form ; Therefore, if any Man will multiply 112, by 


down, as follow- 


* Here note, that 
although che Author 
hath ſer down Eng- 
liſh Leagues; yer ir 
muſt be 2c- ſuch 
Leagues as arſwer 
to a Degree of the 
Meridian ;and theres 
fore rhe Knors on the 
Log-Line muſt be 5 
foot aſunder ar leaſt, 
according ro the lace 
Experience made by 
Mr. Richard Norwood, 
which Experiment 
was formerly verifi- 
ed by PraRice at Sea 
by Captain Thomas 

ants, 10 his Voyage 
ro the North-weſt, 
as we may ſee in 
rhe ſeventh Page of 
his Journal by the 
Courlc, Diſtance,and . 
Latitudes from the 
Blaskey (onthe Weſt: 
of Ireland) to Cape 
Farewell, compared 
with Mr. Norwood's 
Experiment. 


r- Knors from their. 


the Knots run our 


in half a minute, the ProduR, cutting off two Figures to th: right-hand, ſhall: 
be the number of che Leagues run in a Watch, according to Mr. Norwoed's 
Experience. 


Sailing 
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Sailing upon the ſixth Point or Rhumb 52 Leagues and one third, 
raiſe or lay a degree, and having altered your Latitude one degree upon 
that Point, you are departed from the firſt Mgridain 48 Leagues and one 
third, 

If you fail'upon the ſeventh Point, being the next from the Eaſt or 
Weſt, you may fail 102, Leagues and two Thirds, before you raiſe or 
lay the Pole one degree, and then are you 101 Leagues from your firſt 
Meridian : But if you fail Eaft or Weſt, then are you Kill in a Paralfel, 
and neither raiſe or lay the Pole at all. . | 


To find the diſtance of any two Places, knowing the Longitude 
> and Latitude of them. | 
| bo the two Places differ only in Latitude, then' are they: both under 
one aud the fame Meridian : and to know the diſtance * betwixt them 
in Miles os Leagues, multiply the number of the degrees of difference 
by «60 Miles, or 20 Leagues, the Product of which Multiplication 
gives the true diſtance between ther in Miles or Leagues according as 
you work them, being that 60 Miles, or 20 Leagues, make 1 degree of 
a great Circle. - But it the one place hath North Latitude, and the other 


. South, then add both their Latitudes together, and work as aforeſaid ; 


And if both the Places are under the EquinoGtial, they have then no 
Latitude, And there likewiſe 60 Miles or 20 Leagues make 1 degree, 
and the working like the former, if the difference be under 180 de- 
grees. For if the difference be more than 180, ſubtract the faid 
—_ from 360, and multiply the Remainder by 6o or 20, as be- ' 
re, | 
Theſe are ſo plain and eaſy, that they need no Example : But if they 
differ both in Longitude and Latitude, or in Longitude only in that 
Parallel beſide the Equinodtial, the working is ſomewhat more difficulr, 
by reaſon that the farther the Parallels are difiant from the EquinoGial 
towards either of the Poles, the ſhorter they are 3 and the ſhorter the 
Parallels are, the fewer Miles make a Degree ;, ſo that whereas in the 
EquinoGQtial 60 Miles make 1 degree ; yet in Longitude, where the 
Pole is raiſed about 52 degrees, in this Paralle) 37 Miles make a De- 
gree, and fo every 37 Miles Eaſt or Weft in this Paralle], are ſo many 
degrees. For which purpoſe, Ihave here added a new Table ſhewing 
the Miles of diftance anſwerable to 'a Degree in every ſeveral Latitude 
from the Equinotial towards either of the Poles : and when you know 
the Miles anſwerable to a Degree in the Parallel deſired, if => dif- 
exence 


- 


The Sea-man's Kalendar F 


103 


ference of the two 'places be only-in., Longi- 
rude, multiply the difference: of their Longi- 


a degree, and the Product (heweth the diſtance 


in Engliſh or Italian Miles betwixt the ſaid two | >: 


places, 


EL | Example. 2.1 9. 

London and Middlebrough have” both' in'a 
manner one Latitude, (viz.) about 52 deg. 
and I' find in this Table, that in the Parallel- 
of 52'deg, 36 miles,” 84 parts, make a deg. 
of "Longitude; the: Lorigitude of Loxdon is) 
25 deg. 50 min. which" ſubtra&ed one from |: 
another, leaves 3 deg. 5o min.” for-the dif- + 
ference of Longitude : Then” multiply ' 3 
deg. by 37 miles, the Produd is 111 miles: | 
Then for 50 min. I ſay by the Rule of Three, -| 
if-60 min, give 37 miles, what gives 50 
minutes ? Facit near 31 which added to 111 
makes '14.2 miles, or 47 Leagues and a mile, ! 
for the diſtance between London and A;ddle- 
brough, 

But if the two places differ both in Longi- 
tude and Latftude, then is the working more 
difficult than either of the former. 

For Firſt, You muſt' take. the difference of 


tude. by the number of: Miles anſwerable to | Rin 4 


the two places in Longitude, and then their | 
difference alſo in Latitude : then multiply the | a 7 
difference of Latitude of the 'two places by | 2.t:0 


60, and {et the Produd thereof by--it ſelf | 33 
for the firft Number: then multiply the dif- | 34 
ference of Longitude by the number” of Miles. 35 


anſwerable to each Latitude ſeverally, and 4 - 
and add both the-Produts together : the half , 38 
38[47 
whereof 'ſet down for - your 'ſecond Nums- | 39[45 
ber, and multiplying each of -the ſaid two ! 49/45 
Numbers into it {elf - ſquarely, and: both the j #1145 
Products together, -and' extracting the. ſquare £ _ 
Root thereof, the ſaid ſquare Root 1s the | 44 


But | 45 


| Fes and J \ Miles and 
541100 9 3-100 Parts | 


diſtance between the two places deſired. 
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But for the finding the Diſtance of Places, here follows an eaſier wa 
1 more now by by o Table of Smes, which will be —_ , 
|" nake uſe of the Table of Longitude and Latitude, as alſo ts make 
uſe of the Difference that is between the true Diſtance of Places as 
they are upon the Globe, and as moſt of them are laid down upon the 
plain Sea-Chart, | 


| op + one place be under the EquinoQial,and the other have Latitude,and 
their difference of Longitude be 90 degrees © min.then their diſtance 
alunder is go deg. © min. 

2. If one Place under the EquinoCtial, and the other have Latitude, 
and their difference of Longitude be more than 90 degrees © min. 
ſubtra& 90 degrees from it, and ſeck the Sine of the Remainder, and 
add it to 10000, and multiply the Sum by the Sine of the Complement 
of the Latitude of the other Place, cutting off 4 Figures to. the right. 
hand from the Produ@, and from the reſt ſubtract the Sine of the Com. 
plement of theLatitude given, and the Remainder ſhall be the Sine of 
the Complement of the diſtance between the two places, unto the 
. Archof which Sine add godeg, 0 min. and the whole is the diſtance re- 

uired, 
v But if the Difference of Longitude be leſs than 90 degreees o min. 
ſubtra& it out of go degrees © min. and ſeek the Sine of the Re- 
mainder, and multiply it by the Sine of the Complement of the La- 
titude given z cut off 4 Figures to the right-hand from the Product, and 
the reſt is the Sine of the Complement of the diſtance between the two 
laces. 
Y 3. If both places have Latitude, add one Latitude to the Com- 
plement ofthe other, and ſeek the Sine of the Sum, which Sine keep : 
Then if the difference of Longitude be more than $go deg. o min. 
ſeek the Sine of the exceſs above godeg. o min. and add it to 10000, 
which Sum keep; but if it be. leſs than go deg, o min. ſeek the Sine 
of the Complement of it, and ſubtract it from 10000, and keep the 
Remainder : Next multiply che Sum kept, or this Remainder, by the 
Sine of the Complement of one Latitude, cutting off 4 Figures to the 
right. hand of the Produd, and the reſt multiply by the Sine of the Com- 
plement of the other Latitude, cutting off 4 Figures to the right-hand 
of the Produ, and take the difference between the laſt Product, and the 
Sine of the Sum of the Complement of this one Latitude, added to the 
other Latitude, which difference {hall be the Sine of the Complement of | 


the diſtance between the two Places. 
Note, 
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' "Note, If the laſt'Product be equal to the Sine of 'the Sum of .the Com- 
plement -of 'one Laticude.. added to the other Latitude, the two places 
are go deg. o min. diſtant aſunder ;, but if "it be leſs than-the ſaig Sine, 
they are leis than 90 deg, o min, aſunder 3 but if it be more than the 
faid Sine, then the former difference is the Sine of the excels above go 
deg. © min. unto which add go deg © min, and the whole is the diſtance 
required,” * rap; _ CHEE 29h 


Example of the ſecond, 


The lilarid of St: Thom: ' under the Equinodtial Longitude 38 deg. 
© min, and Fava minor Longit. 151 deg, 9 min.:and Latit. 8 deg o min. 
diffcrence of the Longitude 1 13 deg. © min. the exceſs above go deg. 
© min. is 23 deg. o min. the Sine 3908, which added to 10000, the 
Sum is 1 3908, the Complement of the Latit. given $2 deg. © min. the 
Sine is 9503, which multiplied by 13908, the Product is, cutting off 
4 Figures to the right-hand, 13773, from which ſubtratt 9903, the 
Sine of the Complement of the Latir. the Renninder is 3870, the Sine 
of 22 deg 46 min. unto which add 90 deg. o min. and' the whole is 
112 deg, 46 min. which multiplied by 60, and 46 min.. added, 6766 
miles, the diſtance of the two places. | 


Example of the third. 


Nova Zembla Longit. $3'deg. 29 min. and Latitude 74'deg. o min. 
and New-Plimonth in New-England, Longitude 315 deg. o min. and 
Latitude 4 1 deg, 37 min. 'lefſer Latitude - added to the Complement 
of the greater, the -Sum'is-. 57 deg. 37 min. whoſe. Sine is $445; 
the difference 'of Longitude 128 deg.:29 min. the exceſs above go 
deg.o min. is 38 deg. 29 min. whoſe Sine_is' 6223, which added to 
1000, that Sum is '18223 ,z 'which: multiplied. by 7476, the ' Sine of 
the Complement of 4r deg. 37 mjn. the Product is 12128, and this 
multiplied 'again by- 2756, the Sine of the Complement of 74 deg. 
o.min. the laſi Produdt is 3342, which ſubtracted from that Sine of the 
Sum of one Latitude, and added to the Complement of the other 
Latitude, viz. the Sine of 57 deg. 37 min. that is, 8445, -and the Re- 
mainder is 5103, the Sine of 3o deg. 41 min. whoſe Complement is 
59 deg. 19 min. which being mulciplied by 60,” makes 3555 Miles, the 
diſtance required. 


O — The- 
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The ingenious Mariners'may Sail by knowing the'tfut Longitude;and 

Latitude of Places, to'any Place affigned, as well by-a blank of -Papez or: 

Paſtboatd; as by his Sea-Chard, by the help of a ProtraQtor, - . 


/ 


For Example. 

A Ship being at Lizard in the Sauth-weſt parts of England, whoſe 
Longitude and Latitude I find in the Table to be 18 degrees 30 min, 
and 50 degrees 20 minutes, is bound for an Iſlind in the Ocean 
Sea called Maida, whoſe Longitude 1 find in the fame Table t9 
be 2 degrees 40 , minutes, and: Latitude 46. degrees 40 - minutes, 
the, difference of their, Latitude. is. 3 degrees :30 minutes, which is 
210 miles,. or 50 Leagues: Therefore from the Prick or Point 4, 
I. draw the Line A B. in the Traverſe-Board here adjoyning, "and 
upon the Point A I place the Center of the Protractor, being one 
half of the Mariner's Compaſs, the middle Point whereof repre- 
ſenting the North or South, (as occalion ſerves) .I lay upon the Line 
AB, and applying 70. Leagues (whereof the Scale on the edge of 
_ the Protractor contains, 100) from A towards B, where the ſaid 70 
ends; I make a Prick, marked with C, fo is AC 70 Leagues, the 
diſtance between the Lizard and the, Parallel of Afaida; then from 
C I draw the Line C D at right Angles to A B, and by the former 
Chapter, I find the diſtance betwixt Maida and the Meridian of 
the Lizard to be 629 Miles, or 205 Eeagues- and two Miles 3 which 
by the Scale aforeſaid, applied to the Line C D, at the end of the 
diftance I ſet. a” Piick marked with E, ſo'is:the Line .C:E.209 + 
Leagues, the diſtance that. Afaids' is to' the Weſtward - of the Me- 
ridian 'of the Zizard, or the Line AB; then the Protractor. lying as 
at the fault, 1 lay a Ruler. from the Centexi thexeof to the-lalt Prick £, 
and- with the-former. Scale meaſuring along::by 'the . edge of the 
Ruler from A the firſt Prick, to: E the;; lat +] find the diſtance 
to be-222 Leagues, and' the Ruler: cuts the Point | Weſt by South, 
and a half Point to the Southward : So 1 conclude the Iile of Maida 
to be diliant from the Lizard 222 Leagues, -aud the direct Courſe Well 
and by Soath, . and half. a Point:Southwards, {| 1 
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- But if-che, Wind. be; ſcant gy comrary,; that you cannot fail by the 
direct Cauple,, then, you mul}, keep, a Reckoning, how, many Leagues 
you Sail upon every Point ; and where you change Jo Courle, therg 


place the Center of the Protrator, keeping the Meridian, or North or 
South-Line of the Protractor."Parattel ro: the Meridian down on the 

/ Traverſe-Boafd, and laying; a-Rule. from; the Center of the Protractor 
along that Point. upon which the, Ship maketh hex way 3 and: tothe 

edge bf the Ruler ſo placed, apply - many Leagues of the Scale, as the 

O 2 | Ship 


ger ——— 
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Ship hath failed upon that Point 3 and then where that Nuinber ends, 
ſet a Prick for the place where the Ship then is, and_a = upon that 
Pricks; place the' Center of i the Protractor, laying as 4 the Sbuth 
and North-Line thereof parallel to the Meridian, or ouekLine firſt 
drawn and-then laymng-a Ruler-40 -the- -Genter of the. PratraQtor, being 
the/pkcewIfR the Shiprtheys, and to the : placoylligned, it ſhews u 
on.the* Protractor that” Poine- how they. bear : 5 and that Scale applie 
thereto, ſhews the 'diſtance, as in the former Example. Having failed 
upon the Z5z.ard in the right Courſe 50 Leagues being in the Point F. 
the \Wind cometh 'to' another Point, ! ſo that ſhe maketh her way 
Welt. and by North-20, Leagues;-at.the end of which Courſe is the 
Eetter'G, from.- thence Hhe runneth Soars Leagues, at the end of 
which Courſe i is H- then from #, to know The-diſtance, and what 
Courſe muſt be kept to the pretixed: place of Maida, marked with F, 1 
place the Center of the Protraftor upon H, and the edg i thereof,-which 
is then North*and South Parallel or equidiſtant t to the rft Line” i 
B, which fo pliced, 1 lay a Ruler from the Center thereof to E, and 


EF fihd the Courſe to be Weſt,- and Half a Point to the North, 125 


Leagues. 
- Note, That it is neceſſary to have upon your Protractor two ſeveral 
Scales; a greater-and a leſſer 3 for the greater the Scale is . you keep ous 


wckohing by, the truer ſhall-your Accompts be.. £1 


z How to: keep a more exalt Accompt of the Voyage by the 
| Traverſe-Table. 


HIS Traverſe-Table hath four parts, wherein the Rumbs are 
reckoned from the Meridian by every quarter-Point, beginning 

at the head of the Table, and fo reckoning them upon the head of the 
Tables, it comer to the fourth Rumb, and chen the Rumbs are reckoned 
at the. bottong. bf the Tables back a FE Margin, or fide of the T4- 
ble, ſhews the Leagues failed.z and the middle part ſhews how miiich you 
have failed either Faſt or Weſi from the Meridian, North or South from 
the Latitade.” "Itording to the Letters E. W'NS; atthe'top and' bdt- 
tom-of the he Tile which Tat is caſt* vp! tortipg tor the 12) And; T3 


Dofen Gs; folfowing, rg _ bes hh y 3 
$9) , 1101 i 302, 3:4 3"(1.0.8 5 


Fw Evunple.. 15 
Suppals A ip (als, 55 Leagues or - Miles "Sous Wellerly upon. 


| the' Sixt} Rumb* and” af” al Loud rs 1b how migch 1 aim to the 


'Welt- 
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Weſtward, and how much to--the :Southward.. Four-this I look into 
the Table, and in the ſecond part thereof, at the.; _ COTE. 


bottom of the Table,. I tind 6 Rumb +3. and 4-_ (1 | ror 2. 


_ gainſt 50 in, the fide, 1 find the Numbers 47, 84, |J& EW| 
(Lad 14, .595 * as they Rand here. in, the. Margin.” -—- 

ow - becauſe Fan Rumb-'pf' the Courſe: Rands- ati- he ET 1430| 
the. bottomof the _Table,; L obſerve how':the Let- [VV +: N A 
ters fiandgs 2nd they ſhew, ' that by, this: Courſe [2_Run'b. + 
1 am run 14 Leagues or Miles, and &© p2*ts.(or 
an half) in Latitude to the Southwards, * and. 47 Leagues or Miles, 
and. $0 pazts ;, that is; almoſt 4Yi Leagues; or Miles to: the Weſtward 
from the Meridian L failed from; - But-.now,- it the Ship's Courſe had 
been one Rumb from.the Meridian, as itis:at the topwof this part of the 
Table, then you mult have accounted: according tothe Letters at the 
top of the Table; viz. Southerly 47 Leagues 84 Tarts, and Wetterly 
14 Leagues 50 Parts., 

And thus any particular Courſ: being found, you may {et it upon the 
plain Chart by the Latitude and Departure-from the Meridian, by. laying 
a'Rulet to the ſaid-Latitude'and Longitude jn-any little: Draught, bettex 
than a Protractor with a large Scale. - | 
|. But when you have occation to run ſeveral Courſes, as you muſt in 
moſi Voyages, your befi way will be to warp a Reckoning of them in 
fach like- Tables as this followings. - | 


— [The _ ' | Rumb 'Diſtan. North South | Faſt wal Larir. | Lonp.' 
The -PlacesConrle, fromthe Run. L, prs.|L. pts.[Lcpts.[L. prs.|D. M. }D. pts;| 
JHA, AED. ,......_ L. pts: Os 2 oe: CAL 
14 zhevey] _ | | - 4501c18 50! 
| nk FR | PT 1. Eo 5: 
to.F Ts. = YO - if WW. g \ TITTY WEED AD I 
Fronv 'E K W 7 R.,'9149., 10.07 50 ' 139 23/49 511175) 
(0G, {1+ 2th BM b-. PIE 79, 
4 From':!G {South {ior Riz {75-1 © 75 © [46 611178 
fito FF. i Jo vob p11 Ae] 75th) tied 5K: > 0: 
[From "2 03 fe eooyBe| | | 595" | 
1fo'E IN W172; 02001.g6þ 5 þ* ogoh642]2 74 
” ptck «e6 500en9|___Þ Jogon| |, 
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 . To 'explain (this, take *the'1sſt Example before mentioned in the 
Tr aver ſe-Board, wherein a Ship failing from the Litard to the Iſland 
* Gee the Tra- {Anida, makes her firſt Courſe from * Ato F, Weſt 
verſe-Board by S. halt-the Point to the Southwards, that is, ' Sous 
which bath this therly 6 Rumbs'anda half. © Now by the Traverſe-Table, 
Example apt * ] find: for-this Courſe! (as' before ſhewed) that -the Ship 
#, Page 107 "hath faitel ro'the Southwatds 14 Leagues 50 Pats, nd to 
the Weſtwards 47 Leagues 84-Parts, which I ſer down accordingly under 
the Columns South and V,<=2. 9» * - 

The'ſecond Courſe the Ship'makes, is from F to G, which is W. by 
N. 40 Leagyes, ' that is, upon:the + Rumb from che 'Meridian : And for 
this, Tfind in the Table the'Northing tobe 7 Leagues 80/Parts, "and the 
Weſting t6 be 39' Leagues 23 Parts, which Vikewiſe fet down on their 
Teſpe&tive Columns of ' North and Wet. RTE, 

The' third Courſe in-this Voyage, is from G to H, being 75 Leagues 
Ro this without further trouble, 1 ſet down ynder the Column of 
South. 5, COT oh | IE 

' The (fourth Courſe is 'from # to £'being -Weſt, only half a Point 
_ to the-North, which is 7:Rumbs and an-half from the-Meridian, the 
diſtance ſailed 125 Leagues, the Northing and Weſting whereof I take 
out of the Table at 3 times, becauſe it cannot be found in 1 Line, and fo 
ſet it down under the Columns North and Weft, as you ſee in this Ta- 
ble. And here now cafiing up the Accotint, I find firſt, that the Ship 
hath failed in all 290 Leagues. Secondly, Finding -in the North Co- 
lamn 20 Leagues 5 Parts, and in the South Column 89 Leagues 5 Parts, 
ſabtraQting the leſs from the greater, I find I am-to the Southward 69 
Leagues 45 Parts, which makes 3 deg. 28 min. which ſubtracted - from 
the Latitude of the Lizard 50 deg. 10 min. ſhews the Latitude 1 am in 
to be 46 deg. 42 min, | CAE a PERS rar A 

Thirdly, Catting 'up the Weſt Columin, I find i am to ' the, Weſt- 
ward 211 Leagues 45 Parts, that is, 634 Miles: and by the former 
* * TableI find,thatin the Latitude of 4 dey. which is about 


X* 
Gris oY the middle Laticude, that 40 Mile? 5 Parts make one deg, 
many Miles make of Longitude, by which dividing the faid 634 Miles, I find 
a Deg. in ay about it5 deg. 80 parts, that is, 15 deg. 48 min.: which 
_ ſubtxafted ffom thelongitude of the Lizard: 18 deg.” 30 
min. there. remains 2 degy 42 mine. ; $e.thag I am. very near the Iſland 
U 


Mgida, whole Longitude is 2 deg... 49 min. and Latitude 46 deg. 
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But yet the Longitude may, be more certainly known, if you-caſt it 
up at every:Courſe,, which, you may; thus do:exactly. If you keep your 
account in - Leagues, then 20 Leagues making one deg. divide your 
Leaguesby 20, or takethe half of your number of. Leagues, making 
the Figures:one place lefs,, it ſhews the deg. and. 109 pagrts. Thus, in 


the firſt Courſe the Weſterly, Diſtance from the Meridian being 47 


Leagues 84. Parts, yields 2 deg. 39; parts, which ſhould be the difference 
of Longitude according to the plain Charc. 

- But becauſe the deg. ob Longitude grow lefs as. the Latitude increa- 
ſes,. you mul propottioncthis by the middle Laticude, thus, As the Sine 
Complement: of the middle: Latirnde.af the-Courſe is to the Radize, to 
the deg. and. parts, of Longitude of'the plain Chart to.the deg. and parts 
of Longitude of the true Chart or Globe. 

Thus: for the Courſe aforeſaid, the middle Latitude being 4.9 deg, 
48 min. and the difference: from. the Meridian 2, deg, 39: parts of the 
plain Chart: : t 

As Sine Complement 49d; 48m, ta $0d. So 2 d, 39 ptsto 34. 70 pts. 

6454 LOOOO 2,, 39 3» 70 
And thus. you may findithe: true Longitude of any Courſe as exactly, 
and. with as. little trouble- as any other way, and ſo find out your Longi- 
tude and Latitude all along your:Voyage, 

If zou defire tobe morefully inftruced' herein, you may ſee this ap 
plied toall kinds of failings,. in my Book called, The, Advancement of the 
Art of Navigation. | 


es 
— — ET— 
— — 


Here followeth a brief Table: of Sines, for Arithmetic al Calculation, the 
total Sine whereof is: 10000, with: certain neceſſary Propoſitions to be 
wrought thereby ;- by-which\ few: things propoſed, and Examples thereto. 
annexed, any one' that hath» either an- ingenious Spirit, or a willing 
NMind,to the Praltice of the Mathematical Sciences, may attain to much 

| knowledg therein, 
| A brief Detlarationof the ſume, 

; "© T Hat <lie;Table: af; Sines; is,, hath, been. very, learnedly. explained 

1M by athers; and:therefore needleſs itis;for me to diſcourſe there- 

only, rake, theſe: fey, Inſtructions, forthe help of thoſe, which as: yet 


ive na knowledg thereghs; Kirl, Know that: Sailing, which is the prin- 
'vab-thing}here ated: aty, iy performed by. a true and perſet.knowledg 
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of the Sphere, by the'Projeftion whereof! all Calculation, Tables cal- 
culated, and Inſtruments for Obſervations ate invented, protracted, 
framed, and made, Fs 2-H . | 

"What this Sphere is, T- fieed not to diſcuſs, 'the chief | or great Circles 
thereof conliſting of 360-Degrees, and' one quarter thereof” being, 90: 
Degrees; which {quarter being taken from the whole Circumference, 
conliſteth cf theſe three Particulars, viz. An Arch or part of a Circle, 
being indeed go Degrees, or a quarter of the whole Circle, a right An- 
gle, and two equal tides thereto, of which the one is the Baſe or Ground- 
Line, the other a Perpendicular let fall thereon at right Angles, the ut- 
moſt Ends or Extenfions of which two Lines are the limits of the afore- 
faid Arch or quarter of the Circle : the which three Parts fo fitted to- 
gether in their due order, ſhew the perfe& Platform of one quarter 
of the whole Circle, commonly called a Quadrant : the Baſe or Ground- 
Line whereof being divided into 10000 equal parts, is Sinus Totus, or 
the whole Sine z and the whole Arch or quarter of a Circle into 9o'deg. 
is the whole Arch belonging to the ſaid whole Sine. | 

Within which Quadrant any Number of degrees or minutes counted 


+ from the beginning or firſt Perpendicular, may be called an Arch or Part 


of a Circle, and another Perpendicular let fall therefrom to the aforeſaid 
Baſe or Ground-Line, the number of equal Parts that the ſaid Perpen- 
dicular falleth upon, is the right Sine to the Arch given ; and the Com- 
plement of the Arch given, is the Remainder thereof, it being taken 
from 90 deg. or the whole Quadrant, To find out the right Sine of 
any given Arch, look in the head of the following Table for the deg. 
thereof, and if there be any minutes therewith, look for the min. at the 


* left-fide of the Table, and carrying your Eye downwards from the deg. 


till you come right againſt them, inthe number:which you find in the 
common Angle to them - both, is the-right Sine of your given Arch 
defired : As if you defire the Sine of 35 deg. 20 min. look in the head 
of the Table for'35, and upon the left-tide thereof for 20, and inthe 
common Square or Angle right againſt them both, you ſball find 5783, 
which is the Sine of 35 deg. 20 min. and if you ſubtract 35 deg, 20 
min. from go deg, the Remainder: 54 def. 40 min, is the Complement 
thereaf, whoſe right Sine (found as before is taught) is 8158. What - 
the verſe Sine is, and how 'found out, is afterward ſhew?d. I dowbe 
not but that theſe few words will ſuffice for the explaining of the Table 
following, whoſe large and ample uſes for Navigation, and other the 
Mathematical Practices, theſe following exeniplary * Propoſitions will 
ta (ome reaſonable ſort make manifeſt ; By which few here es” 
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and anſwered, the Ingenious may gather the manifeſt uſes thereof, being 
that indeed the benefit to be reaped thereby is great, and the Propoſitions 
to be wrought thereby infinite. Whoſo defires more perfection in this 
kind of Navigation, and generally in all. Mathematical PraStzces, let 


them ſpend ſome time in the Study of that excellent Book of Mr. Richard 


Norwood of the Dittrine of Triangles, applied to the three principal 
kinds of Sailing, 


Certain Propoſitions to be wrought by the Tables of Sines. 
The Sun's true Place being known, to find his Declination. 
or Prop. 1, 
AS the whole Sine is to the Sine ofthe greateſt Declination 3 ſo is the 
Sine of the Sun*s diflance from the neareſt Equinoctial Paint, to 
the Sine of the Declination for the day propoſed. 
Example, | 
Suppoſe the true place of the Sun to be in 20 deg. 36 min. of Tam, 
which is Fodeg. 36 min. from the beginning of Aries, or the vernal 
EquinoQiial Point : therefore I muſt multiply the Sine of 50 deg. 36 
min. the Sun's diſtance from the. EquinoGtial Point, by the Sine of 23 
deg, 32 min. the greateſt Declination, and that Produc muſt be divided 
by the whole Sine, whoſe: ſeveral Sine being found out in the Table fol- 
lowing, and ſet in order, the work will fiand thus : 
It 93 give 23 32. What. 50 36? 
10000 -.3993 i, 4; ITR27 3085 D 
Facit 3085, whole neareſt Arch 17 deg. 58 min. is the true Declina- 
tion of the Sun, the day and year aforeſaid. 


The Declination of the Sun given, to find his place in the Zodiack, 
Prop. 3. 


S the Sine of the greateſt Declination is to the whole Sine, fois the 


Sine of the Declination for the day propoſed, to the Sun's place or - 
diſtance from the neareſt EquinoQial Point. 
5 Example. 
. : Suppaſe. I find that, the.Declination of the Sun is 17 deg. 58 min. 
North, therefore I fay : > Tal et. 
If 23 :33x/ give: .9o ,, What 17 58? _.. 
© 12 023993  1000Q ” 3083 7727 
\ Facit neareſt 75727, whofe Arch y deg. 30 min, is the Sun's diſtance 
from the veenal EquinoGtial Pping of Aries, from which taking 30 deg, 
E S2H143 - P 2 ET, the 
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the whole'Sine of Aries, the Retrainder 20 deg. 36min; ſhews the-Sun 


" tobe'ſo muchentred into Tawrws, which is the next Sine, '' 


ThelLatitude of any place, and the Declinatzon of the Sun given > 
4-41 ro find the Altitude. 
—_—_— 
S the Sine of the Complement of the Latitude, is in proportion to 
the whole Sine ; fo is the Sine of the Sun's Declination to the Al- 
titude, | 
: Example. 

The Sun's Declination being x 1 deg. 48 min. North, I defire the Am- 
plitude of the Sun, wiz. How much the Sun doth rife and ſet from the 
true Eaſt and Weſt Points of the. Horizon, towards the North or South, 
in the Latitude of 51 deg. 40 min. To know which, the work is thus : 

If 38 deg. 20 min. the Complement of the Latitude given, $0 deg. the 
Arch of the whole Sine z what gives 1 1 deg, 48 min. the Declination of 


the Sun ? | 
38 Deg. 20Min.» 90 11 Deg, 48 Min. 
6202 10000 2045 3297 


Facit 3297 neareſt, whoſe Arch fought out in the Table of Sines, is 
19deg. 15 min, for the Amplitude of the Sun's Declination propoſed : 
the fame dividedby 1 1 and one quarter, 'the number of Degrees that be- 
long to a Point of theCompats, ſheweth one Point and eight.deg, which 
the Sun riſes and ſets tothe Nonthward/of the Eaft and Weſt, beingethat 
the Declination is North : for if the Dectination weze South, :then were 
the Amplicude'Southerly. TELL ”y | 


The Dechnation and Amplitude of the Sun given, to find the height 
| of the Pole, © | 
Wj' Prop. 'F;.\ "- 
A* the Sine of that Amplittde'is in proportion to the Sine'of the Re- 
= dlination ; ſo is the whole Sine [tothe Since of che Complement of 
the Latitude. AS 


Example. 


The Declination 11 deg, 43'min: and the Amplitude 19 deg. 7 min, 
I demand the height of the Pole? Say, 3461 »robtr5r __- 
Ss -, 7 give” 11 <2439%"; What gp? 1. 
E Doane - * 2@pO0Q 6202 
- 'Fatit 6202 neareſt, whoſe Arch inthe Table of Sines being 38.deg. 
40 min.4s the height of che Equimoytidl; vr Drag” =" 
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titnde 3 that ſabtrafied from go deg. leaves 51 deg. 40 min. for the 
height of the Pole, or Latitude of the place deſired, 


The true Place and Declination of the Sun given, to find the 
Right Aſcenſion. | 


Prop. B. 
A Sthe Sine of the Complement of the Declination is to the tota' 

A. Sine, fo is the Sine of the Complement of the Sun's diftance from 

the beginning of Aries to the Complement of the Right Aſcenſion. 
Example. 

I deſire the RightAſcenfion of the Sun being in 10deg. 14 min. of 
T aurws, in which place his Declination is 14 deg. 56 min. and the Com- 
plement thereof 75 deg. 4 min. and the diſtance from the beginning of 
Aries 40 deg. 14 min. whole Complement is 49 deg. 46 min. I fay then, 

If 75 54 give 50. What 49 46 Minutes ? 
9663 IC000 7934 7900 | 

Facit 7900, whoſe Arch in the Table of Sines is 52 deg, 11 min, the 
Complement whereof 37 deg. 49 min. is ithe Sun's Right Aſcenſion, 
the ſame converted into Hours, by allowing 1 5 deg. to an Hour, gives 2 
hours 31 min. 16 ſecands. 5 : 

This is to be underſtood, when the Sun is betwixt the beginning of 
' Aries and the Tropick-of Cancer ;, for if the Sun be in the Tropick of 
Cancer, then is the Right Aſcenſion go deg..or 6 hours : and if the Sun 
| be betwixt the Tropick of Cancer, and the EquinoGtial Point of Libre, 
ſabtract the diſtance that the Sun is from the beginning of Aries, out of 
180deg. and with the Remainder work as betore forthe Right Aſcen«= 
fion 3 which Aſcenfion fo found, take fronf180, and the Remainder js 
the Right Aſcenſion deſired : But if the Sun be between the Equino@ial 
of Libra, and the Tropick of Capricorn, ſubtra@& the ſaid diſtance from 
the beginning af Arzes, .out-of 180 deg, and if betwixt the Tropick of 
Capricorn, and the beginging.of Arzes, take the .faid diſtance out of 
360 deg. and then work as. before, One Example or 'two will make all 
this ,plain-unto you, | - ROE: | 

T he txue place .of the Sun being 17 deg. 51 min. of Cancer, is 107- 
deg..51 miu. from the beginning of Aries, which taken from 180, 
leaves 72. deg...9 min. who Complement is 17 deg. 51 min. the Sun's 
Declinacion. being ;then;22 deg..20 min. the Complement thereof is 67 
deg, 49min. ;Say;theng 1. ne Ne 

If 679 40 give go. What 17 51 Minutes? © 
9239 ' , JO&QO 3065 3814 
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Facit 3314, whoſe Arch is 10deg. 21 min. the Complement 
whereof 7o deg. 39 min. taken from 1180, leaves 109 degrees 21 min. 
for the Right Aſcenſiondefired, which converted into hours, makes 57 
hours 17 min. 24 ſeconds. . Again, I deſire the right Aſcention of 20 
deg. 40 min, of Capricorn, whaje diſtance is continual, proceeding from 
the beginning of Aries, being 290 deg. 40 min. taken from 60, leaves 
69 deg, 20 min. with the Complement whereof 20 deg. qo. min. and the 
Complement of the Declination of the Sun upon the Point of the Sun's 
place 68 deg, 6 min. I work as followeth. . 

If-68 6 givego, What 20 40? 
9278 10090 3529 3803 

Facit 3803, . whoſe Arch is'22 deg. 21 min. the Complement where- 
of 67 deg, 39 min. taken from 360, leaves 292 deg. 21 min. for the 
Right Aſcenſion deſired, the ſame converted into hours, is 19 hours 


29 min. 24 ſeconds. 


The Latitude and Declination of the Sun known, to find the 
Difference Aſcenſional, 
Prop. 6 


Latitude ; fo is the Sine of the Declination to the Quotient found : 
Again, as the Sine of the Complement of the Declination, is to the 
whole Sine ; ſo is the faid Quotient found, to the Difference Aſcen- 
ftonal. 
| For Example. | 

I wonald know the difference Aſcentional: when the Declination is 20 
deg. 6 min. and the Latitude 51 deg, 40 min. I ſay, 
If 38 28 give 5x 4o. What 20 6? 
9391 0000 3437 4346 
Facit 4346, for the Quotient found. Then again, I ſay, 
If 62 54*give go. What 4346? 
_ apr * $hnee — 4346 4627 $ 
Facit 4627, whole Arch in the Table of Sines 27 deg. 34 min. is the 
difference Aſcenſional for the day propoſed 3 the ſame reduced into hours 
and minutes, make 1 hour 50 min. which taken from 6 of the Clock, the 
hour that the Sun riſeth being in the EquinoQtial, leavech 4 hours 10 
min, at which time the Sin riſeth, and- thefaid Aſcenfional' difference 
added to 6 of the Clock, makes 7 of the Clock 5o'min; for the Sun's 
ſetting. £903; TY. M- -. 


_ Again, the ſaid Aſcenſionaldifference doubled, and added to 12 _ 
the 


thetime from 6 in the Morning till 6 at Night, makes 1 5 hours 40 min, 
from the whole length of the day. 

This is when the Sun hath North Declination : for if the Declination 
be South, then the Aſcenfional difference added to 6 of the Clock, gives 
the Sun's riling ; and taken from 6, leaves the ſetting ; and being doub- 
led, and taken from 12 Hours, leaves the length ot the day, as afore- 


ſaid, 


The Amplitude and Difference Aſcenſional of the Sun or Star gi- 
ven, to find the Declination. 
Prop. 7. 

S the Sine of the time of the Suns Riſing, converted into deg, and 
A min. is to the Sine of the Complement of the Amplitude; fo is the 
whole Sine to the Sine of the Complement of the Declination. 

Example 
The difference Aſcenſional being 27 deg. 34 min, ſhews the Sun to 
riſe at 4 a Clock 10 min, which converted into degrees, makes 62 deg, 
30 min. and the Amplitude being found, as before is ſhewed in the third 
Propoſition, is 33 deg. 38 min. and the Complement thereof 56 deg. 54 
min. Say then, ; 

If 62 30 give 56 22 What 96? 

$870 © ---.-30 10000 6386 

Facit 6386, whoſe Arch 69 deg. 50 min. the Complement thereof 
20 deg. 19 min. is the Declination deſired. 


The Latitude and Declination given, to find the Meridional Altitude. 
Prop. 8, | 
F the Sun hath North- Cochin, and the Complement of the- 
Latitude to the Declination, the Product is the Meridion z) Alti- 
tude. 
F For Exanyple. 

If the Declination be 23 deg. 3o min, North, and the Latitude 5 
deg. 48 min. the Complement ' thereof 38deg. 20min. added to 23 
deg..30 min. makes 61 deg. 50 min. for the Meridian'Altitude : ' But if 
the Meridian Altitude be 23 deg. 3o min. South, and the Latitnde 51 
deg, 40 min. ſubtract 23 deg. 3o min. the Declination from 38 deg. 20 
min. the Complement of the Latitude, and the Remainder 14 deg. 15 
min, is the Altitude delired : and if the Sun be in the Equino&th], having 
no Declination, then is. the Meridian-Altitude equal- co the Comple- 
ment of the Latitude, | Y 

| . 
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The Latitude and Declination known, to find the height of the Sun 
at: any hour of the Day. 


; Prop. 9. | 

Irſt, you are to conſider, whether the Sun, be in the Equino@tial, or 
4 whether he hath North or South Declination : for if the Sunbe in 
the EquinoRia!, then as the whole Sine is to the Sine of the Comple- 
ment of the Latitude, ſo,is the Sine of the Complement of. the. Sun?s.di- 
fiance from Noon (allowing 1,5, deg. for every hour) to the Sine of the 
Altitude defired. 

Example. 

At any year o day, the Sun then having no Declination, the Latitude 
51 deg 40 min, I deſire the Sun's height at: 9 a Clock. before Noon, or 
at 3 Afternoon. the Complement, of the Latitude is 38 deg. 20 min. 
and the, hours diſtance from,Noon 45 deg. whoſe Complement is alſo 45 


If 9p. give 38. 200 What 45? 
IO000. 6202 . 7071 4385 
Facit 4385, whoſe Arch 26 deg. is the height of the-Sun above the 
Horizon, at the time and place propoſed. 
If the Sun have. Declinatiov, then is the working ſomewhat more, ex- 
t only.at. 6, aClock cither before or after Noon, for which hour, as the 
whole Sine is to the Sine of the Latitude, fo is the Sine of the Declinati- 


on to the Sine of the Altitude. | 


| deg, Say then, 


Example. : 
The Latitude being 51 deg. 40 min. the Declination 11 deg. 48 
min. Say, | 
It 90 give 51. 49. | 
loo00 7844 2045 © 
Facit 1604, whole Arch 9 deg, 14 min. is the Altitude defired. 

. But for any other. hour. of the day, work as followeth : If itbe in the 
Forenoon,, ſubtxaft.the hour, given out of 12, hours, and reduce the Re-, 
mainder into.degrees z, and; if, the, Remainder be lefs.than 6 hours, ſeek: the 
Sine Compleneent, of it, anÞſubtract it out of 109000, and keep the, Re-, 


What 11 48? 


| mainder. But if. the former, Remainder be more than 6 hours, ſubtract, 


6. hours from it, aud keep the Sine of, the Remainder, and add it.to 1000, 
and keep the Sum; then multjply the fixfi, Remainder, kept, or this laſi 
Sum kept, by the Sinc-of the, Complement, of, the Declinazion,. cutting 
off four Figures to the right-hand from the Produc, and multiply the 


Pxodudt by the Sine of the Complement of the Latitude, cutting off _ 
| our 


adi 


» as 


four Figures to the right-hand from the Produd, and this laſt Product 
ſabtra& from the Sine of the Meridian Altitude of the Sun, and the Re- 
mainder is the Sine of the Sun's Altitude required. | | 

You are to note, if the hour given be after noon, you muſt take the 
hour given it ſelt, and oblcrve as before, whether it be more or lels than 


6s hours. 


” 


| Example. 

Any day or year at 9 of the Clock, Latitude 51 deg, 30 min. De- 
clination 11 deg. 43 min. North, ſubtrak 9 from i 2, the Remainer 
is 3, that being reduced, is 45 deg. © min. whoſe Sine Complement 
is 7071, which ſubtracted from 10000, the Remainder is 2929, which 
multiplied by 9791, the Sine Complement of the Declination 78 deg. 
- 17 min; the Product is 2867, and this Produdt multiplied by 6225 
the Sine Complement of the Latitade, the'laſt Product is 1784. Now 
the Meridian Altitude is 59 deg. 13 min. whole. Sine is 7685, from 
which ſubtra& the former number, the Remainder is 5901, the Sine 
of 36 deg. 9 min. the Sun's Altitude required. 


To find the Sun's Azhnauth, having the Declination and Altitude of 
_ the Sun, and the height of the” Pole given. 


| | | Prop. 10. - 
DD the Complement of the 'Latitude to the Sun's Altitude, and 
A from the Sine of that Sum ſubtract the Sine of the Sun's De- 
clination, and keep the Remainder, when the' Sun hath North Decli- 
nation; but if the Syn hath South Declination, add the Sine off the De- 
clination to the Sine of that Sum, and keep the whole Sum, which 
Remainder or Sum, multiply by the 10000 for the dividend, and mul- 
tiply the Sine of the Complement of the Sun's Alticude,” by the Sine of 
the Complement of the Latitude for: the Diviſor, cutting off four Fi- 
ures to the right-hand from the Produc, by which Diviſor divide the 
ormer dividend; and if the Quotient. be: leſs than 10000, ſubtradt it 
from 100000, and the Remainder is the Sine of the Azimuth from the 
Eaſt or Weſt Northward: Bat if the Quotient be more than 10000, ſub- 
tra 10000 from it, and the Remainder is the Sine of the Azimuth 
from the Eaſt or WeſtSouthwards.” 7... 0 
. * Note, If the Sun have no Declination, then the Sine: of the Sum 
of the Sun's Altitude, and the Complement of the Latitude maſt be 
multiplied by.” 10000 for the Dividend, -and ' the Diviſor muſt be as 
before. | HE | JF : 
. Q Exam- 


, ” «wc pl 
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| Example. | 
The Sun having 13'deg. .o min,” North Declinations in Latitude 5-1 
deg .30 min. _— 43 deg. o min. high in the Forenoon, .I demand 
2X ' "the Azimuth ? the Sum ot the Sun's Altitude and Complement, of the 
b the Latitude $1 deg, zo min:- the \ Sine 9890, and the Sine of the De- 
clination 2249, the Difference 7644, which multiplied by rocoo for 
the Dividend, is 764100co, the Sine of the Complement of the Al- 
trade is 7313, which multiplied by 6125, the Sine of the Comple- 
ment of the Latitude, the produdt is 4552 for the Diviſor, and the 
Quotient is 16789, trom which 10000 ſubtracted, the Remainder is 
an | 6789, the Sine of 42 os. 44 min. the Sun's Azimuth from- the 
| E mw —_—_ f | 


th. 


| For the better ik filine of this Prapitaics; take 
theſe five Caſes of Mr. Henſon S. 


2. For the Sun's. Azimuth having 10: Deciination- 


11 DD the Comlenmit of the Latitude to the os of the - 
[1 Almicanter, which if the total be more than a Quadrant, ſubtra& 

- 90, and ſet dawn the'Sine of the Remainder for-the firſt Number. A- 

- paing -add the Complement of the Latitade and the Almicanter,--and 
-add -the Sine thereof. to the former, from. the one half of thag. total 
-ſabrraCt. your-furſt Number or Sine, and ſet down the Remainder : 
Then, . 

| As the half of the 'two beſt Numbers added, i is in proportion to * 
the whole _ ſo GITEY faid Remainder to the Sons of the Son: S:true 

- Axinwath.. | 


#1 3 Lat; $1 Rs z0' tlie Compl. > d. rt 7 nd 108 deg.30/ 
| +. Almicanter'20 d; Complement 70 deg. 0'.$ 90 ſub.. leaves 18 deg, 30' 
FRF = whole Sine 3173 is the fir& Number. Again,, Complement of the La- 

titude 38.deg. 30', Almicanter 20 deg. added, makes-58 deg. 30', whole 
Sine $526 is'the ſecond Number,thoſe two Numbers added make 11699, 
the half thereof'$8:49, from which-ſubtract 317 31 the firſt Numbers; refis 
2656':for the Remainder ;; Theisſay,”) -,.|- 
. As 5845. the haltof the-tws; -hrſt- Numbers, is to 10000, the whole 
Sine {dis $ 2676, the. Remainder, to the Azicauth delired. 
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Facit 4575, Whoſe Arch.27 deg. 17 Min. 1s the Azim: uth from the 
Eat, Sourhwward. 


2. When the San hath North Declination, the eo Complements 
being equal 19. 4 SHAGTant, 


DD the Complement of Latitude with the Alinicanter only, an 
. from half the Sine thereot, ſubtract the Sine of the Declination, 


nd ſettipg down the Remainder. - 
As the half aforeſaid, 15-to the whole Sine > fo-ts the Remainder afore- 


faid co the Sine of the Azimuth delired. FER! . 


. When the Sun ha! h North Declinathes, the ewo Complemints* ' 
are leſs than 4 Quadr _ 


Ales the, Complement of the Latitude, and the Complement of 
the' Afmmicanter; ton down the'Sine of. the Complement thets- 


Remainder t JD? {wn fot- you fecond'Number : and then; « . 
As the _ _ is to the whole wy {o is the ſecond to the — 


deſired. RIA 'H th, Rs 1 C3 313 YIRY I ries at ie 
4+ When the Sun hath North Diclination, _ the two Complement | 
more than 4 Quadr avs. 


A DP the Complement of the {arirade, ande the Complement of the. 
| icanter, "which El in mprethan g 96; ſitbtra& 90, 3nd ſet down 
the Sine'of che Remainder; theii'2dd' the*Altmicanter' td Complement 
of the Latitude, and ſet Town? the Sine! thereof, and both the Sines to- 
gether, and take the half thereof for the firſt found Number; then to the 
Sine of the firfi two'Cottiplements, and the Sine:of the Declinationz-and 
from that Total ſubtract the firlt found, an# (oe | ddwnthe:Remainder 
for thedroondifaund:. : Andi ther? «; RIE3\ 

As the firſt forind is to the "I Why © (s* is t cent Te to the 
Ao Goh ape 


hd - 
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| li of W, wo the Cw Tal South Declination, and- the 2wo Complements” 
| j . more than a Duadrant. 

DD the Complements, ſubtract go, ſet down-the Sine of the Re= 
f mainder, add allo the Almicanter, and the Complement of La- 
F titude, add both their Sines, and ſet down half che total for the firſt. 
i ſound, then ſubtract the Sine of the Declination fer the Sine of the Re 
ny . mainder of the'firti two Complements, and-that Remainder again from. 
| l} the firſt found, which laſt Remainder ſet down : And fay,. 
| As the firlt found is to the whole Sine, ſo is the ſecond found to the 
Sine of the Azimuth Yeſired.. | | 


The Latitudr given, how many Anas or Miles of the Equinoftial 

| make a degree” of Longituae in any. Parallel. 

| | Prop. 11. 

| .S the whole Sine is-in Proportion to.60, ſo is the nia of the Com-- 
> plement of the 4 tothe Miles anſwerable to a Degree in the. 

I. Laticudedelired... : _, + 

th I defire to "Ok how yi Miles in- running Ealt or Weſt i in the Lati- 

1 -tude'of 51 deg-40 min. will alter ong deg. of Longicude ; * Says. 
' If: go give = What 38 207. | 

. - 10000. $203: --.- - 

. Facit 37% for the Sa of Males anforerabl toa Dig in-the La- 

' titude'defired;: 


The Courſe 4. 4 Diſc given, to Gita; out the a Ptrence of Lavin. 


|  $: the whole Sine is to the pH ye WUD: rw, fp is the Sine of the 
1 - Courles diſtance from Eaſt to Well, "to the min.. of difference of 
| '"e Eatirude.:;- ;;-- e.. 
'F - -Rubning W. 5. 'W. hich. is 30 Karr. "fm the Welk 5 
ws 223:Miles: 4 demand hed cence of CarRage F Wh. 


F I: Give 32 5+ What . pg 30? 

| | a a A2F.. 382 27 . $6. 

: [4 Facit 86 MM or.4: deg. a5 in fort the difference of Latitude who 
BY the aid Courſe andDiſiance... 115 5d: Peuont 127 ; 


| © The Courſe gd Diſtqnce om, to + froth Diferencs of Lg. 
|| Pop. ; 


_- ow 


-$- the whole Sineis to the Miles of way tht you: Rave hs Fa isthe 
Sine of. the- Degree. that your Courſe is diftant from South or. 
Kwnd, to.the Miles-that you.aredegrarted-from your faſt Meridian: 


Run- 
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' Running N. W. and by N. which is 33 deg. 4.5 min. from the North 

60 Leagues, or 180 Miles ; I demand the Difference A Longitude | ? Sav, 
It go give 180. What 33 45? | 


1c000 ' 180 5556 100 
Facit 100 Miles, which you are FORE.” from the Meridian to the 


Vk-ſtward, which.if youdivide by the Number of Miles anſwerable to a 
degree of Longitude, in the Latitude where you then tind your {elf tobe, 
the Quotient gives you the deg, and min. of the difference of Longitude. 


By the diftance and departure from the Meridian gon fo find the Conrſe.. 
Er Prop. I4. | 


whole Sine z fo is the Miles of your departure from the Meridian 
to the Sine of your Courſe from South or North. 


Example. 
Being departed from the firſt Meridian 75 Miles, in the running of 50 


Leagues or 59 Miles3 I'demand upon what Point I have failed, it _p_- 


betwixt South and Welt ? Say, 
' *'If 150, give 10000, What 75? goog - 
* Facit 5000, whoſe Arch 30 Degrees, is the Diſtance from South: 


towards Weſt that the Couple is, which i is South -velt and by South, and: 
Southerly. : 


The Leitade, Declination, a beight of the Sun given, to know 
© .* The hour of the Day. 


© Prop, 15, d 


Gina the Sine of thi Sun?s Altitude. given, out of che Sine of the: - 


Sun's Meridian Altitude, (you may find the Meridian Altitude by 


the eighth Propoſition foregoing) and multiply the Remainder by 10000: 
for the Dividend z and multiply the Sine of the Compleriient of the- 


San's Declinations- by theSine--of-the Complement ofthe Latitude for 


the Diviſor, by which Diviſor divide the former Dividend 3 and if the” 


; Quotfeht be more than”. roo! ſubrracd ado: fam: itz\.andithe Re-- 


. mainder is the Sine of the hour wanting of 6 -in the Forenoon, or the 


hour paſi 6 inthe Afternoon :* but if the. Quotient be leſs than r0000,, 


{ubtract it from 10000, and the Remainder is the Sine of the hour paſt 6- 
in.che Forenoon, or wanting oof 6.in the Afternoon. | 
|  Exanyle. 


the Miles of diftance that you have run, is in proportion to the - 
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 morethan godeg, take 


Example, 

Ta Latitude 51 deg, 30 min. the Declination 15 deg. o.min. North, 
the Altitude 4.3 deg; © min. im the Forencon ; pR Ses. Bt the hour of the 
day:, the-Meridian- Altitude 53 deg. 30 min. the Sine 8038, and the 
Sine of the Altitude given 6820, the difference 1218, the which multj- 
plied by, 1c0<0,,.is12 1 $0500 for the Div: dend, the'Sine of the oy 
plement of Declination 5659, which m altiphed. by 6225, the Sine of 
theComplement of the Latitude, the Produdt is 6012 for the Divitor, 
and ;he, Quotient , is ,2025,* which ſubtracted from 100c0 the Re- 
mainder is 7975, the Sine of 52 deg. 53 min. the hour paſt '6 in the 
Morning, which being reduced, 1s.3 hours 31 min. andan, half added 
to 6, makes.9 of the: Clocks and 31 min. and an half, the On of the 


Day. 


- 


To find ab7Sins Verſus of any ORs PEO oy. 008 
; Prop. "16, | 


IF the Arch g given 'be leſs thay 90, ſubtract it from go, and the Sine 

, of the Remainder taken from.rhe total Sine, leaves the Sinus Ver ſua : 
But if the givea Arch be greater than go deg. ſabtra& go deg, theretrom, 
and ſeek the Sine of the Remainder, which is always the Complement of 
the given Arsb 3 which Sinus add to the whole Sine, : and the Total. there- 
of is'the Sys Perſus of the ”_ Arch deſired. | 


Example. 


To know the Sin Perſus of 47 deg. 12 min. the Li there- 
.of is 42 deg. 48 min. whoſe Sine 6794 taken 10000, the whole Sine, 
refteth 3206, and reverſed Sine 47 deg, 12 min. 

Likewiſe to know the reverſed Sine of 137 deg, 2.5 min. which is 
5 therefrom there reſteth' 47 deg,'25 min: the 
Sinus whereof 73 62/2 add to the whole Sine; maketh. 17363 for the te- 
verſed Sine of 1 37 deg, 25 min. | 


y - 
+ p 4 
1 1: "ak a. ad. . - F 
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CIS The Enteallion of fy nn -_ 
JT. is not unneceſſary, beſqrewe do enter-intothis order and method f © 
teaching how to extract a Root, to ſhew their divers Kinds and De- 
finitions ; Therefgre you muſt know that of Roots there axe ſundry forts 
according to the quaritities from which they are derived, as the Square, 
Cube, ſquared Square, Surdſolids, &c. for the. numbers receive theix 
Narnes of the faid quantities, every quantity. having bis Reor, which.may 
be calted the firft quantity, becauſe it is-the fide or beginning of >the 
quantity whereunto it is ſet. Numbers of the ſecond quantity are called 
Squeres, of the third Cubes, of the fourth ſquared Squares, as before ; 
wherein, you may proceed infinitely! if: you will ; but you ſhall ſeldom 
or never have uſe for the. Extraction of the Roor-of any quantity more 
than Squares and Cubex. A Square Number is the Product of any Num; 
ber multiplied in it felf,, and the Roo thereof is the Multiplier, whereby 


the fame ſquare Number is produced: Forexample, 4.is a ſquare Number 


coming of the Multiplication of 2 in it ſelf, which is the Root thereof. - 

A Cubick Number is the Produc of a Number multiplied into. it ſelf, 
and the ſame PzxoduQ multiplied again by the fift Number: As 2 malti- 
plied by it {elf & 4, that Product multiplied aagain:by 2,-the firſt Num- 
ber, makes 8, which is a Cubick Number, and the Roo? thereof is 2. 

A ſquared Square Number is produced of 3 Multiplications : Firft, any 
Namber multiplied by it (elf, makes a Square Number; that Product a- 
gain by the firſt Root ot plitx, makes: 4 Cwbith Number 3 and laſts 
ly, that Product again by the firſt Multiplier or Root, produceth a fqua+- 
red Square Number : as 2\multiplied init ſelf makes 4 a {quare Nittmber ; 
that again by 2,, makes 8, which is a Cubick-Number; and then. that 
Proda® again by 2, produceth 16, which is a {quared Square Number, 
and the Rot thereof is 2» A Surdfolid Number is the Product, of a 
Namber multiplied 4 times by the" Reor thereof, as 32 is a Surd(olid 
Number, the Root whereof is 2 : Fox'2 mulfiplicd jn ir (lf is 4, that 
multiplied zgain by 2,, is $3 he” fame Produtt again !by 2, 'makes 16 : 
and lafily, the ſame Produdt multiplied by the tir Number 2, makes 
32. Therefore 32 is a Surd{olid Number, and the Number 2, whereby 
the ſaid Number is profluced,* is the Surdlolid Roop to the {aid Number : 
and thus multiplying (E-Jaf Produ@ bythe firſt Namber or Root, 'you 

izely 3 but more thay theſe are needleſ, and as I faid be- 
fore, without ing great or common A LI I 4 
ow for the$igding the Rove, it mult be done according to the quan- 
tity wheres it taketh Denomination, whether it be of a Square or Cube, 
©: otheriwite, whictTknown, le us proceed to the working thereof, 


. 


And 


"Ie The Sea-man's Kalenvar. 145 
1 


For the more ready extracting the Square or Cave Root, it is requilite 
to learn by Memory the juſt Square and Cube Numbers of the 9 Digits, 


Squares, | Cubes, 
1——0O17J- 6-—36 I—O0L 5 G—216- 
2—oaf\7—a9/ 2—o0o8f 7——343/ 
3——0g9>d&—64,> 3—027 > &——512 
4 —16\ /9 —81\ 4—064\ J9——729 
$——5 oy 5J—125 


Alfo for the ſquare-Root is 1 Number required, which is 20 ; for the 

Cube 2 Numbers, which are 300 and 30, to be added to each Quantity. 
Extrattion of the Square Root. | 

| ev 104976 be a given Namber, whereof I would know the ſquare 

Root,( viz.) that Number being multiplied in ic ſelfywill produce the 

forelaid Number of 104976. Therefore, tirft I ſet down the faid Number, 

and under the laſt Figure to the right-hand, (in this Example 6) I puta 

Pricky another under 9, : and another under ©, leaving one Figure betwixt 


every Prick: Which done, and the Quotient drawn, the i 
Number given will ſtand thus : whereby I fee the Root of r04976( ' 


the ſaid Number muſt confiſt of 3 Figures,it having 3 Pricks 
under it : Thus I (ee for the greateſt ſquare Number in 10, it being the 
Number belonging to the fili Prick towards the left-hand, that 1 find to be 
9,which is produced ot 3 mattiplied ſquarely,therefore I put 3 in the Quo- 
tient for the firſt Figure of the Root, and the Square thereof being 9, 1 
ſabtca& from 10, the Numbe: over the firſt Prick,and there 
reſts 1, The order of which Work will ſtand thus; where the 1 
Figures over the firſt Prict; are cancelled, there is 3 in the x24976'3 
Quotient for the Figure af the Root, and refis 1,which with * * * 

' the Figures betwixt it and the next Prick, makes 1459, for 
the Number of tie ſecond Prick. 9 

Now for the ſecond Figure of the Root, T multiply zz, r25 

the Root already found, by 20,a1nd the ProduGt is 60, that 194976(32 
I feet ow often I may take fron 149, the Number over * * * 
*he2 Pricks, which I may do 2 times. for :2 times 60 is 
: 20, Wizereunto te Square of 2, which is 4, being added, 9 
mMIKes 124.4 thit motraRed from 142 leaves 25 ; therefore FZ4 


I put 2 in the Quotieuc tor the 2d Figure of the Root, 24 
and cancelling the Figures over the 2d Prick, the Re- — 
nainder being put over it, tne working hereof will ſtand on 
;n thi order , where you lee the Quotient is 32 fer the two —_ - 

2IJ 


tic Tigre of theR 00: and the Figures of the 2 firſi Pricks 
T being -. 


_—_— 
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being cancelled; there reſis 25 which -with- the other Fi- 
gures betwixt them, and the- thixdand laſt Prick, makes 


vo 2 576, for the Number over the laſkÞrick« - 
2949764324 Now therefore to find:the laſt Figuze of: the Root, I 

9 multiply the Root afready found, thadis to-lay, 32 by 20, 

r25 and the Produdtchereof is 640, that I:ſeek-how,often it 


2576 ay be taken out of. 2 576;the Numbes'over the Lyſt Prick, 
32 which maybe done 4 times, for 4 times-640 is 2560, - 
' —2? whereunto it Ladd the Square -of 4, there will amount 
649 2576; which becauſe it may. be taken from the Number 
4 remaining over the laſt Prick, I put 4 in -the Quotient for 
_ the laſt Figure of the Root, and ſubtrating the former 
— Produd of, 2576, . from the” Natnber over the ladt Prick, 
_ which is fikewiſe 2576, thert will reſt nothing, therefore 
Jag Teangelthoſe Figureslikewiſe,andthereby coricude,roggys 
7296. to bra fquare Number, and 324 tobe the Root thereof. 
' 684. The proof whereof is by multiplying the Root into "it 
992. Ffelf quarcly: For if you multiply 234 by 324, theProdu@Q- 
_ "1049975 Wiltde 104976, which was the fitft png c 
| ſhewsthe Natyber co be a ſquare Number; ' 
'T'doubt-not but to any indifferent Underſtanding, this Fxample will- 
ſuffice, as well as if I contrived a whole Volume theteof;” when the given 
(z  Numberis a perfe&'fquare Number. | But if the Nurtiber given 
78(4.4 be not a ſquare Number, to find the neareſt Root thereof, - the 
#77 Rule is thus : Double the Remainder of the Nuthctator," arid 
the Quatrapte viz. Maltiply the Root by 4; andtheretoidd r- 
for the Deno | | rp; Ts 
extra& the neareſt ſquare Root of 18, I'find 4 to be in the Quotiene, 
and 2 remaining, which 2 being doubled, makes 4 for the Namerator, and 
4 the Root being multiplied by 4zmakes 16,and 1 added therewith makes 
17 forthe Denominator : wins tay, that 4+ is the ſquare Root of 
13-fere, which may be proved thus: if you reditce 445 into one corrion + 
Denomination, 'and then multiply them ſquarely, the Prod} will be - 
174.5. .which is but ++ too fittle. ah | LES 
| .. » :- How to extralt the Cube Root,” 
Thus having detlared the Order how to extra&t the--ſquare Root of | 


any Number, jt reſteth now that I-{hew the-manner of ExtraQting the 
Cube-Root of any Number: The principal Uſes thereof you ſhall find 


, 
. 


tor-to the ſaid} Nttmerator, as in this Exa 


in the general P#aRiice of the Mathematicks-: But ſome few-Ultes of them - 
2.1 have inſerted after the'extraQtion ofthe Cube Root. . | 
p.. 1 | + | | 


Extraftien 


__ 


The Sew-me's ay 
« Extraftion of rhe Cube Root: 


© bibea. 
ures; I ſeek tirli the ictteſt Cube No ker] in 12, - the 


147 


umber over the firft-Prick, which is 8, .the Rove whereof being 2, I put 
in'tlie "Quidtient, and” letetng 8, the Cube thereof, under 12, and ſubtract- 


init from them,” thete renjalns 4s 

Hen for the ſecond Figure of 'the Root,. I put down 
2 and 3 . nambers of the Cube Raot, and under 

26 Eca, 1 Ihe 'Figitre of the Root foand, and un- 

aca et 41 rig is the Square thereof 3' and mul- 
| 38 4, the-Produd is 1200 : Then'I confider 

hams often I may take this number 1200; from the 


ita 


wile under the number. 300, bin the Square thereof, 
which is 9, 'T put under 30. and. 
which is 27, I put, to the right-hand. of zo: Then 1 
multiply all che numbers jn,the firſt Rank cach by © 
ther, viz. 4by 300, makes 1200, and that by 3, makes 
3600, which 1 ſce by it ſelf. Thenl multiply 2.by 30, 
makes 60, and that by 
ahi T put under the other ProduR. 
27 hath no number under it, I ſet i it down under the two 


former}Produdts, and adding 


onthe ſecond Prick, ,which is 4487, and I find _ 
e taken ' three times, therefore I put 3 in the- 
Quotient for the ſecond Figure of Th Root, and like- 36c 


the pH thereof, 


,. Which makes $540, : 
Laſtly, becauſe 


For the 24 Fig. 


300 30 27 
4—--3 


1200 60 
—S. .9 


4267 


them together, . the Sum thereof is 4.167, 


which,T ſet in order tinder the Figures of the ſecond Prick, and ſubtra&- 


ing it from 
third Prick, which makes.it 320168, 


, there remains 320 to be joined to the Number over the 


For the third Figure of the Root, I put down the two For the 34Fig. | 


numbers 300 and 30as before, and under 3o Iput down 
23, theRoot already found 3 and under 300 the Square 


thereof, which is 529, then multiply 529 by 300, the: 


Produd is 158700 3 1 find this maybe taken twice out 
of the remaining Number of the Cube 320168, there- 
fore I put 2 inthe Quotient for che third Figure of the 
Root, and likewiſe -fet 2 under 1300, and the Square 
thereof, which is 4, under 52 and the Cube thereof, 

2 


| which | 


300 308 
529 23 


I 57800 690. 
2' 4 


—____ 
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317400 2760 
.. 2760 
3 


320168 
4320 
22487168(232 
Ex 
gro7 
322x68 


Proof. 
232 
. 464 
. 696 
464 
53824 
232 
107648 


107648 
12487168 


2232 - 


"S233 makes jutt 12487168, the Number, 
led. 


The: agen Ralendae. 
which is 8,1 put tothe right-hand of 30. Then I mul. 
tiply all the 4 ks In each, Row into one ProduG, 
Cz. 529 by 300, makes 158700, and that again b Y 2, 
makes 3 17400, . Which I ſet by it {elf ; then Front? 
23 by 30, which: makes 6go, and that again by 4, 
makes 2760, which I ſet under the former Produd. 
Latily, Becauſe 8 hath. no Number under it, I ſer it 
down under the.other two Products, and caſting up 
the Sum of all three, they make 320168, which taken 
from the Number over the laſt Prick, "there reſts no- 
thing. So 1 conclude, that 232 is the Cube Root, of 
the aforeſaid Number 12497 r68. * 

For the Proof thereof, multiply. che aid! Nuin- 
ber 232...cubically, as you. ſee in- the "Margin, 
Viz. 232, by. 232, . makes 53824, and by " by 


But when you have a Number given to Free the 
Cube Root, and the Number is not: a perfect | Cube 
Number ; whereby, yon cannot come to any , perfect 


161472 Root thereof, but that there wilt remain fome 'Fra- 


ion: ar. broken Number after the rar ; "the 
rnanager. tO extract the Root of a Nut rnpt Cubical, 
as moſt Writers affirm, is this. _ 


The Difference between the Cubick-Number of the Root, andthe | 
Cobick Number'of a Number more than the Root by an Unity, ſhall be 


the Denominator : :** The Remainder alſo added to an Unity, 1 Find 


Ni. 


tneratos to- that Denomiriator. * | 
* Of the. Uſe of the Square and Squart: Rives.” ou 
Iſt to make a Square, T'wo, - Threey or. Four,” or, any ha of 


F* times blgger than another Square * 


Square | the ſide thereof, . which 


7s the Content; which being doubled, trebled! or quddfupled, ad the: 
Rooc thereof. extracted, ſhews the (Ye of . the Squaie deſired. ME 


Thus: the fide of a Square 'being '10, the 


a= = Content is 1003 the double thereof being 20c, | 
JEN” 1:2 " the Side or Root thereof w1!! be fonnd to be 2 4, 
E S025 MÞ ' 1.4 Parts. ' The Treble thereof being 300, * the 
þ 2 os No Side or Root thereof is 17, 32 pe; WW 
'F 1oo {®|24 co quadruple thereof being 409; the Roor'thereo! 
L L | Wk Y | k Zo, hich tho” Yar oc vbled: co. rhe' mit Side 
4-- whnk |} ot Root 10, yet is four tines the quantity. 


Secondly, 
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Secondly, As you do by the Square, ſo you may do for the Circle, 
knowing cither the Diameter, Semidiameter, or the Circumference there- 
of, {quare it; that is,. multiply it in it ſelf, and then double or treble, or 
quadruple the Number, and extract the Square Root thereof, {9 you ſhall 
havg the Diameter or Circutnference of a Circle that” ſhall be*2, 3, or 4 
times. bigger than the other. Thus the Diame- © oy | 
cer of a Circle being 7 Inches, the Square there- | 
of is "49, the 'donble thereof is 98, the Root 
thereof is 9, 90 parts fere, the treble thereof, 
or 49 by 3. is 147, and the Root of that. 12, 11 
Parts.” ie quadruple thereof is 196, and the 
Root thereof 14, which is double to: the firſt 
Diameter, and 4 times in value. And'ſo if the 
Compaſ'of a Cable be 7 Inches, one of 14 In- 
ches compaſs ſhall fathom for fathom weigh 4 
times the weight.. '' And' ſo likewiſe if it be' but 3 Inches and an half in 
Compaſs, which is but the'half of 9 Inches, it ſhall be but a quarter of 
the'Weight and Strength. And fo you may find the Weight and Strength 
of any. Cable or Hawſer; by ſquaring the Compaſs theregt, and comparing 
!twith another, whoſe Weight and Compafs is known: ©, 
Thirdly, If you add-the Squares of any two Numbers together, they 
'ryitl amount to.the Squate of the Slope-line, which fhall make them ſtand 
atright'Angles.. Thus in any pliitr right-angted” Triangle, baving tte 
Perpendicalar'and'the Baſe, yourmay'find'the Slope-line. *** pn] 
For Example. | Take thefe” thice ſmall: Numbers, 3,” 44 - J\ 
'and 5, (which are eminently known'to make a right-angled 
Triangle, beitig found our Tong 'fince” by f ans, i ) 
Having the two! tides, 3nd 4,” Fort may find" the Slope- 
tide to be'5; For the Square of”; 'is's,/ and” the Square of | 
+ 18.16 3 theſe two ſquaze Nambers adde&' together, make | © 
25, the'ſquare'Rodt- whetebf js* $5 which 45 the” Eengrh! © © 9. 
of the Slope-ſide. - "And" fo; it wilt: be*in- any other | 16 * 
Triangle proportionably to the' Sides thereof. And thus —— © 
by the Longitude and: Latitnde of *two Places, - you BH 6 
_ tind their diſtance, as is; ſhewed: before, pag. 107, 0r © 5 © - 
398; 7 dS 30.35: 99g bit2 CH af We 3 Cov 23 
Fourthty, Having the Slopeline of fach'a Triangle, and one: of ithe 
other ſides; to find the Baſe, work thus: Square the*Slopeeline, and: 
ſikewiſeſquare the other ſide, and ſubtrat the Square of the tide; froms 
ow _ of the Slope-line, and: there will remain the 'Square of the: 
other fide. | | 0, 9k 


» . 
: : 
F& - - 
* by " 


4 


oo sf] 


i 

© Suryeying, to find out the Perpendicular and Sides of Trian- 
\ Laly; As you may thus find the Sides of this right-angled ;Trinng le, 
and ſo with a little more trouble you may find out the Sides of any Tri- 
angle ; for the whole Canon of.Sines, Tangents, and Secants, are made 
after this manner. But this may ſuftice for a tafie of the uſe of the ſquare 
Numbers, and their Roots.  . .. s | 
\ The Uk hereof is like the Ute of the Squares,, only what they perform 

in the Superticies of aixy Figure theſe perform in theſolid Body thereof. 
_ 1+ If yon would double the Cubt, or make one cubical or (6lid/Bady,, 
equal to any 2 leſſer ones, take the fide of each Cube, and multiply 
It cubically in it ſelf ; then add them together, and extract the CQubick 
Root from them,and that ſhall be the fide of the Cube equal to them both. 
Thus if you have a Cube, that is; 4 Inches or Feet on.cach (ide, and would 
have ade a than multiply the ſide 4 by it ſelf, .it makes 
76; and that again by 4, makes, p.5 double whereof is, 128, and the 


Cubick Root thereof is near-5 hat above it, for the Cube of 5 is 


2325 ; and moreexaQly the. Cube Rogt of; 128 is 5, 01465 parts, and 
be 4. Cube ſhall he.double to,a Cube of | /4, — uk But Dn Table 
the fide of the Cube, and ſa make it 8, every way, ſuch a Cube thall. be 
8 times bigger than the number of. 4; fox $ times $-is 64, and 8 times 
64 is 512, which is.the content of the Cube of 8: 

2. As it falls out in ſquare Cubical Bodies, ſo likewiſe in round Bullets, 
or ſolid Globes fo that knowing the Weight of any Bullet, whoſe Dia- 
meter is known, you may know the, Weight of another Bullet by its 
Diarneter. Thus a Bullet of Iron of. 4 Inches Diameter, - weighs. 9 
Pounds 3 and a Bullet of 5 ox a litele more, ſhall weigh 28 Pounds,which 
. is double the Weight; and a Bullet of 8 Inches Diameter ſhall weigh 72 
Pounds, that is, $ times che Weight. . And ſo by cubing the Diameter of 
any-Bullet, youmay find the Weight thereof, As the Cube of 4, which 
is 64 to. 9 pound Weight z fo the. Cube of 5, which is 125, to 17 
pound, 5$ parts. And {o by the Weight, you may find the Diameter. 

For Example Suppoſe a Ship of 100 Tuns thus meaſured,was found 
ta;b£ 44 foot by the Keel, 20 foot on the Mid-ſhip Beam, 9 foot in = 

Hold; 


+ nc et - 
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- Hold, and did racffft with the Stem forwards 13 feets and-the Stern-Poſt 

+ did rack 7. foot afterwards, and you would. defire to make anothee Ship of 

thefame Mould, whoſe:Burden ſhould be double to it, that is, 200 Tuns. 

Multiply each of theſe Numbers cubically, as firlt, the length of the Keel 

being 44 foot, multiplied cubically, wiz, 44 by 44, makes 1936, and 

that again by 44, makes 85.134, which muſt be doubled, becauſe the Ship 

is to be double the Burden of the, ocher,. ſo it makes 170868 z then ex- 

tract the-Cube Root of this number, and it will yield 55 feet, 437000 

parts fere-of a Foot, which is'5 Inches, and almoſt +.of an Ihch. So 

do by all the other Dimenſions of the Ship, to find the length of every 

of them ; elſe you may, when you haye many Leng to find, having 
found mony at pay mes other by the any Pro Pap "Thus 
having found. the Kee] to-be 5 5-feety437;partsgit you wo the length 

of the Mid-ſhip:Beam propoxtionable to this, whichin a Ship of x00 Tuns 
was 20 foot, fay, ib | 
t feet. parts. - . feet, feet. par. 


For the Mid- Ship Beartt ' 26 Foot. - 

For the depth in the Hold, 9 Foot. 

For che racking of the Stem #23 Foot, 

-For-the Stern-poſt_which-did 7, © | 
Tack 7 toor afterward. 


A844; tOg5- 437: foo, tos. 119 


 AS44, tOgs. 437: fo 9, torn /3456- 


AS 44; tb'g5i 437: ſo 13, to16. 379 


 A$44; td 54+ 437: fo 7, to 8. 819 


Or elſe having found the proportion of one Cube to another, you 


may wok by that ; Thus, .. 
C1 being 


- — þ3 ertriple.. - 
. The Cube} 4 or quadruple ', 3» 


2-orthe doubt” 1.204 


And'thns the aforeſaid Suppoſi- 
tion being 44 by the Keel for 
S a Ship: of 100 Tuns, to find 


| Rogrof 1.5 or quintapif . 3-219 | che-length of the Keel for a 
| 7 OX ſeptupls Kg 1.913 | Ship of 200, 300, Fe. 
1 3 of oltuple  ; 2-000, 
Tus. - * Fees © Feet. Parts. 


200, As 14000, to 44 


'S 300. AS 1.000; tO 44 : 
:.ſo 1:557,. to 69.828 


.2-400. As x.000,; to 44. 


9. 
N 500. As 1.000, to 44 : 
to 44: {0:1-817, to 79-948 ge 
. (2, 700. As 1.000, to 4+ : 

800; A5 10004 0 44- : 


x; $00. As 1.000; to 44 


: ſo 1.266, to 55.4402 ' 


ſd 1:444, - to 63.536's 
ſo 1.710, to 75.2405 : 


fo 1.913, to 84-172 2x: 
ſo 2.000, to $8,000 L- 


T'52 The Sea-man's Ralendar. 
«i "To find the Latitude and Longitude of Places. 

 _. Snppole the Latitude and Longitude of S-lly be delired, 

Look in the Table for the Coaſt of England in the tirft Column, and in 
the ſecond for Silly, over againſt which, in the third Column fiands 50 
deg. 12min, and inthe fourth N. which ſhews the Latitude of Silly to be 
5o deg. 12.min. North ,, the lat Column gives 22 deg. 10 min, which 
is the Longitude from S. Afichael aforelaid. 

. "To find the difference of Longitude between two Places. 

AA 598 - » Rule. - 

Firſt, Look out their Longitude in the Table, ſubtract the-lefſer Lon- 
gitude out of. the'greater, and if the Remainder be leſs than 180 deg. 
that is the Difference of -Longitude 3 but if it 'be more, ſubtract it from 
360 deg. and then tlie Remainder is the Difference of Longitude. 

5 Example 1. 
_ What is the Difference of Longitude between, Bermudw and 


Plymouth 
in New-England ? d. . mM. 


The Longitude of Bermudu is ———-326 00 
- - The Longitude of Plimonth is ——=——323 30 
The Diff. of Longit. required — —— 2 30 

| Example 2. *s Ne 
What is the Difference of Longitude between Plamouth in New- Eng- 
land and the Lizard ? LR ie dl d mm. 
| |  , - The Longitude of Phmonth ———324 4o 
| TheLongitude of the Lizard————— 23 oo 
Greater than 180 deg, —————zo1 4o 
Therefore ſubtract it from —————-+<360 oo 
The Diff. of Longit. required — —— 58 29 


To know whether the Difference of Longitude between two 
Places be Eafterly or Weſterly. 


Firſt, When the firſt Remainder is leſs than 180 deg. then being, 
bound to the Place that hath the leaſt Longitude, the Difference of Lon- 
gitude is Weſterly, But if bound to the place that hath the greater 
Longitude, it is Eaſterly. | | 
Secondly, When the {aid firſt Remainder is greater than t1o deg. then 
if bound to the Place, having the greater Longitude, the Difference of 
Lo gitude is Weſterly ; if to that which hath the leſſer, itis Eaſterly. 
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4 Table of = Latitude and Longitude of Places : Begin: 
Ps at ' the edt end d of $ St. Michaels, 
ay , , | a -are IG Wye | LONgIL. 
Gf Places ' Names, ——- ©] ty p—_— 
= SY. Acluits Headland _ —[79 35 Nao. go 
_ | . | LE Fair Foreland II mrnn—_ —— 7 z30 N 38 45 
ED Point Look; dnt mw = ———|77 30 N46 20 
'E 5 Hope Iſland —— =—— ——————{56 58 N54 45 
= N< Cherry Iſland w— — 75-1 N53 . 30 
KO 'S | Ice Point ——77 io. Ng4 30 
=Y Cape N aſſaw- | — 76 39 Ng3 OO 
: ] Admiralties Ihand —— — — ——|[75.  10.:Ngi 20 
SY : (Frotams —_— — —_ 39 Ng1 30 
Ws x 
J ©. ("Cape Candenaſe - ——— —— ——6 zo N71 og 
NEE —————64 00: N34 10; 
Q'i& JArchangel — ——— 65 30 N68 20 
38 "XiSwia Ile — —— -— ——-(59 50. NI 00 
i= orth Cape ——— 74---38-' N50: 30 
"20 Cl - Naze of Norwoy EO *T1 N34 30 
RW - (Gottenberg - _ ————j5 Io N39 20 
28: | Dantzick — — 54 23 N48 oo 
. 2 I Stockbolm =— — —— (59... 20. N|47 of 
Sc; <Gotland Iftt — <<. NN}, 5 
RP Copen- Have — '43'--Nj4: 48 
-S © | Elſenare — — ———— 4 Ny 50 
'O: : (The Scaw' —— ——— ;7  N}. 0 
Afis ——— x do 
: JV) lr == ——_————_— 15. $N134 ' ©0 
VS 7 Anſterdan ———5..,;N|z;.'50 
; Sai Kor rdem— —- —— SIT | 
bo e L\2 59.1:Ni33. 40 
oO 4+ nnd A==—=—c——_—} 4-09 
ee and hy ; £1 4 
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Of iman' LM | 


Po 4» x 1D. 


— 


Wands near the 


Coaſt of Coalt of —_ 


land. 


W 


_ 


Ln . 


i 


Hay s Sts - Sea : 


WW Wand————————|5 0; 


SS LANg Oe ſt——mmmmmmmammmmommnmmmmmmmnl67. 24 


| Latitude. 
Places Names: - ———— 


Lews Iſland —— ——— —— |; 
Farr Wands ——— — |; 
E \Shatland 
Iſles of "uy — — 
Mercbants Foreland ———- -——— 16 z 


wn ——_—_——_———————— 0 


now Hi —rrrmnarn mmm nn (G5 
\.London - —_ —  — $3 I 
. } BuCh ane ſoon ee mmnmmnmmnne nm anne IS. 
| Tinmouth ———- may mga 55 


Flambrough Head ————- ___. \54 


| Y | 1 The Sporn — — 
II [Winmrommſe —————— |. 
 & JIOrfaznſe mt — 
V amy Foreland a 
LY South Foreland — —— —|53 
I I, mone - — _— — 
So! | [Dungeneſe ————y 
Wn Iſle of Wight —— —— —__— —|50 - 
_ Portland aooomoeom— — 
= IThe Start — _ = 
| 8 -- The Ligaid won —t32 
Wa ; wor dap — — 5D. +12 
| - VERT aki .: 38: 
| [Davis Lend. — — 2 


EBriffel ——orarrmmmo_n_<LGo— 
| Holy Head —— [53 33 


of Map —====== = 5,25 | 


gt Fortlapd I —_— Cw 5 =155-* I 
Roch === — >}. $2.”'© 
NG EEE Sp=a 
 ]plaſques- — — —— O03 
TCape Cler: =—=====ocxzr 
red me mr —- 


—- - > I OE Cer eo a 
— 


55 


The Sea-rman's Kalendd; | 


Coaſt of France, Spain and «' 
Partagal. ; 


ns in the Straits. 


| . _ Laticude. | Longit. 
- Places Names; hm —_ — 
'D. M. 
"Seyn Head — — c— '49 'SD 
Cape Hage ——— —— 49 55 
Gariſty —— TY 
| Fer ey mmm 30 
Ns ———c— C 
Bre r= —— _—_——— 30 
Bilboa ———— ———|4 34 
a _ —_— 145 30 * 
Cape Ortepal ——— - _ 44 © 04 
Cape Finer main ————4 06 
Liebon — — —— 
Cape Vincent — ——(37 OO 
CStraitsof Gibraler —— —— —[35 $50” Nſz1 
Cape de Gata —— | 35 
Cape Martin = = 34 
Marſeilles — — 4 
Genoa — ——— 
Rome —_— [41 54 
Cape Spartaventurd ———————[37 34 
Vee Maria = ———[39 40 
fo, — — 
Legorn CE——_— _— _— ——— —— 43 : 18 
Femice - 45 20 
| Cp Lapatan — ————|3* :00 
001 —6 56 - 
| Cape Ruſato — ———|zo 38 
| Tunis —_—— ——iZ5 18 
| Cape Tres Forcas — —|35 28 
 ' ATangier — 35 25 
' - CMlboran —— _ —7 53 
og \Formentars —— —— 
& x JIVica ——ooormm—_— —— [39 06 
G YMigores ———————ſj9 39 
{Minorca — an———_—_—ſ 5 
Cape Nagel 4 in Sardinia — 39: 10 


_ _ Che a-mon's Kalenvar. 
| — 1 "Latitude, Longit, 


"Places Names: Þ:.-0h66dpo | 


| 


Cape Gorſo in Corfica —— —— —42 5 
ltas | 135 | C N 
Cape <opthae in Sicilia — 33 
Meſſing — 
| Corfis gre] apniine cnmmmrncnees SES cus of 
| | —— ern — - —— 37 
© Davt, — —c 
bs Gandja City. _—_ LS R— 34. | 
ep: Cpprmt=— — 
Baſt end of Cyprus 
Smyrna — | canis 38 4 
Conſtantinople — 7 —_— —— 42. | 
; Alexandria ——— ——=— Y pe 
_; Cape. fat o——= moan man rn, 35,41... 
l | Cape Cantin—— => ——— ——'32. 
_———— | 
; ;, Cape: Blanton wonnngnrnen —— '20. T0. He 
uf Cape Verde — I. O, , 
| | River: Gambia ———— = m_—_ 3 
| ape Recon —— —— —I 
 S Cape Monte — — 05 
- | Cape Palmas. -— gee renin; 04. 
G Cape Tres Phnflas —— —— 04 


— 


INands in the TOS wo 


POT 


ww 


3 


- Grate ASA _ 


Was. + Hac+ 4 Pe ITY wt 4 * 


| | : Cape Gor CE — C— _— 04 
þ Cape Formoſa. — — ---- =—=JO4- 
Fibotins Sſfanuloo—t—mm cmonmmrne nn 00 
: | Cape Negro = —-—— — —|;6. 
? Cape Bona Is Ad ——]4 
F q gp Flores - —— LG A 39 
| ; X 'Q : ' jThe Wetit end of -$o Michats = n—_ 7 . 
V {BY aries —— ——— WEB FL T0 ©. 
- 4 


-Gratioſa — — 


O_ 


aa. ER & 
[i 


om —_— 


— yy” 


- The:Sea-man's Kalendar:; 157” 
-- | © | Latitude, '[Longir, | 
Places Names. OE 
6 © _ mi 
! [Ferro — — ——mm——— 7 53 Njoog 35 
GS | Palma ————— ————— —|28, 80... N05. 40 
"@. [| GI =p oo cone - — —|28 .08+ NÞoes 25f 
DD. Mitra ——— — —- ——22- 25 Not 30| 
8 | Canarts —— — ————_ oo. Nog 55| 
'O | i ForteVenturg ooo—— comme 28 os. Np 4if 
_ * * 4 Lancerotta —— —2 ;» No: 35 
oy | [fe ————mrmm————k yy. N 
=> Fago — C— 40 N]360 35- 
YI Saf oo ———_——————_— 6 50." Njz61 44 
J I Anabona EOS —— ————————— 
V | Aſcenſion ms mm —_——— O08 - 60 Sjolg 4o 
. -& _ | Hellels ——————————c6 0 Sf; 25| 
© {Helena Nova —— — —— r__ 40*  S [020 of 
(Cape Anguillea — — — —— 3+ 58 'S 046 50 | 
Cape eden RAO aa re 4 36 $j062-30 
Cape Sebaſtian —— —= — ———22 40 $ [06425 
| Sophata Ifles -——=—— —— 21 00 $064 20 
| Cafe Fallo = — —— .--. — O08 30 S$ ©069"40 
: | Aeon — —— — 02 35: ' No72 43 
" 'i- | Socatora Ie — —————12 36. NoB5- 40 
-.* [Capt Dorfk - ——— 10 2o N82 56 
x {Capt deGardaſſir — —— ———.fl2 *15 N82: 55 
FD Cape Raſdlgate — —— — — 22 26 Nlog1 5O 
| & > Gulf de Perſia — -— ho 58 Nog '23 
E | Capt de Faſquts-—— —————ſz5 30 Nogr os| 
5 .' | Capt the Gnagel —— —= — 24 55 Nog6 ay 
TP" PDE feS SL Loe__T=| 32 Noo 25 
0 on — —————. zo Noo 55] 
OO: FSUA = im —_——|t 16: Nog 30! 
C Bombe Iſle =—= ————— lo 18 N'oos 00! 
PO ——_———— [15 40 N'oog 551 
Cape Comprin — — —-- T7 28 - Noogs 35 
: Krver Benz ale — Nog. .43 
= oo Nozr 40 


———_ 
$ : * - 


HI" 


Fambis. ———— mens ena 


_ 
CO a” —_— 


«att. 


That 


ET -rige 5 mclernir. 


/ Latitude, . | Longit. 
Places Names. Fo ercenl 
_ ——————————— 5 WY 2 
«Siam ——_——————C. N[:31 50 
& .\ Fort S. George — 3 zo N16 3of 
2p Vice 24h i ——— zo 8 IE be 
= E {Capt Lids ——————  |6 10. N|157 30| 
Y Nanguſaque —— ——|32 oo N]i58 50 
GN} Camon in Ching —— —— ———[33 30 Njt42 50 
OO —L ee SS ———5 4 Nij!54 00 
5. Ser iLacigt PER —{25 30 $1072 30 
| S. Marigat N. end of Madagaſcar --j12 14 S$|o77 30 
Diego Rottn [19 IC $1088 25 
Manritins —— — a&© 10. S$[0o83 30 
Muſcaremus —— —— -—— 21 36 S|o81 40 
Timor —— ——— Ie. 21 S$|152 os 
Bantam in Java - —m— 1 $$; 40 
Java —— - —O7 40 S$|143 20 
| Suda Straits ——— j6 oo S|[133 23 
8 Acbem at the N, W. Point of Sumatrs05 $55 Nj|124 os 
'E The South-eaſt cnd of Sumatra Ts 55 S1133 o1 
= Macaſſer on the-South end of Celebes.o5 30 Sh|147 40 
'3 + The South-end of Gilolo —jo1 35 S154 42! 
© ne i - _ oo Oo Nl126 15 
- OO 36 Nlt52 o2 
BE arg - 03 .z0. N|172 40 
E 1] Cape _ on the Eaſi-ſide of Borneo.03 0 N]142 31 
=. |Our ———— ol <5. N|123- o2 
| AindanoCicy and Iſle —O5 46 Nj152 og 
Batuba 06 Nj150 00 
—— —, 4 NN}. 
_ 199 33 170 55 
Jefepae Cape of Cylon— 10 30 _ Nji12 45 
| Tanddia ——=— —— ———|12 49 Mio 11 
Mindera n=— ——|]3 24 N}L48 oo 
Malabrigo =—— ——— — ——|18 30 
| Ajnam — —— —_ I 
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(Ys wm ja $3225 of America. . 


: on America in the | 


” 
Sa—_ 


_ Strait Lemmgere — 


«I *« ' 
os ow x 


Caps 8. Lucas ——— —— 


[Care = "—_ — nina 


Cape Virgins - "SURE WRIES 7 - 
| Cape Horn - 


Ambroſe Iles — — — AE 5 


Caſtro — — — —— — Oc _s 


Caps Vittoria ——=— — — ——| 


The Sea-man'sh 
| —- Latitude. : Longit, | 
Places Names; *® — | 
| 3 JD. M. 
7 Formoſa — Ris G—_— ——— in. 23 R 
-  & Þ YTandoxima by On 31 
F.-- + Goto © — —————z2 
di IF Straits Of ZING AAY —— —— 40 
| mags BLOGS = omar ine 42 
Cape Barbarg — —————|36 


na Bars 


| Caps Antonio ——= — 
|Cape Maria 
Cape Blanco —— 
| North C epe de Guiana 
1 SUT BEAN —— __ 
; C ape de Vila FEVER IEEE ey 


. | Notre de Dios —o ————————— «> £ 


< Paytama ——— | 
Cape Gratias a Dios — ——— —— 
Lt Vera Crug —— —— 


14 


Cape + © AERIE 


Fj 5 o_ Rs are ooo wand cones eanuice 


———_——_” 
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| = 7 Places Names... --.”- - 
: D. 
D Cape C ho — — 
bw FA Plimeutb in New- England ITE ; 
L-- >. & Cape. Ou. (ems og a — 
= S | Cape, Ann —- — ————z2 
- k. 2.ifle Sadr C————C—_—G— —_ we 
: SS | Cape Britatt — —— — —— —— 45 
|. Si jCope Rage ——=—— lg 
1. S -S. Cape Bona Viſta — —— 5: 
1] i 95 ” Bell Iſte Ta en Y aa os. . "ny 
| J= CChorleton Ie, the: —— |52 * 


- - [Bermuda — —— 
! Sa LS anta Crum —— —_ — ——I77- 
Þ © -- |S. Chriſtophers ———————7 
; Antego nemdnnmes enemas ng enm—w—_—_——y [+ 
Harrgallanto —_S - 15 - 
DUATEINEED ommmmmnmn_ I4. 
Port Royal in Famaica — — -—— 17 - 
Barbadoes — ——— —— — —|13 
. {Tobago -— . —70-. c 
< Trinidado — EPS __— O9 
;  Mevis — — 16 
Adaiferat >—— — — __—— 
 Margaretta _— — 
S. Demingo | — (18 26 

124 'Cape Nicolas in Hiſpaniols —— 9 
C424 'Cape Antonio on Cuba — :c: 
> : {The Havanaon Cuba —. -- [25 5 
a Uilcof þ —— —— -——$ 
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